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T h i s  s t u d y  d i s c o v e r e d  t h a t  numbers o f  S . a u r e u s  and c o a g u l a s e  n e g a t i v e  
s t a p h / m i c r o  c o c c i  (CNS/H/ c o r r e l a t e d  be tween  c o n t a c t  p l a t e  s a m p l ing  and t n e  
s u r f a c e  wash t e c h n i q u e  o f  Wil l i amson  and Kligman,  1965.  No c o r r e l a t i o n  was 
found  f o r  t h e  d i p h t h e r o i d s .  One wav' a n a l y s i s  o f  v a r i a n c e  a c r o s s  a t o p i c
d e r m a t i t i s  ( A .D . ) s c o r e s  showed a t r e n d  of  i n c r e a s i n g  S . a u r e u s  c o u n t s  wxtn
i n c r e a s i n g  A.D. s c o r e  f o r  t n e  c o n t a c t  p i a t e  method ip ' . --. 0 . 00I /  and t o  a  l e s s e r
e x t e n t  f o r  t h e  s u r f a c e  wash t e c h n i q u e  {p<0 . 00D .
I t  i s  s u g g e s t e d  t h a t  d e f e c t i v e  d e l t a - 6- d e s a t u r a s e  ( an  enzyme o f  
u n s a t u r a t e d  f a t t v  a c i d  metabo l i sm)  f u n c t i o n  c o u ld  be t h e  c a u s e  o f  t h e  abnormal
b a c t e r i a l  f l o r a  o f  A.D.
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I n t r o d u c t i o n
A top ic  d e r m a t i t i s  CA,D.) o r  eczema i s  a  common y e t  p o o r l y  u n d e r s to o d  
s k i n  c o m p l a i n t ,  I t  ha s  a  p r e v a l e n c e  o f  E-3% f o r  c h i l d r e n  1-5  y e a r s  o l d  and 
0,7% f o r  a l l  a g e s .  60% o f  o a t i e n t s  have  o n s e t  i n  t h e  f i r s t  y e a r  o f  l i f e  and 
90% w i t h i n  t h e  f i r s t  f i v e  y e a r s .  P e r s i s t e n c e  o f  a p p r o x i m a t e l y  60%, w i th  t h e  
w o r s t  a f f l i c t e d  most  l i k e l y  to  r e t a i n  t h e  d i s e a s e ,  have  been  shown in
f o l l o w  up s u r v e y s  o f  f i f t e e n  to  twen ty  y e a r s  dura. t ion= (1 he  c o m m i t t ee ,  1979) ,
P a t i e n t s  s u f f e i  irom p r u r i t u s  and c v n c o —m i t a n t  l a c k  oT s l e e p  a s  w e l l  a s  
t h e  s o c i a l  consegusi sues  o f  t h e  s k i n  s  a p p e a r a n c e  Cshe com m it t ee ,  xV/9/ =
S k i n  ch a n g es  o t h e r  t h a n  x e r o s i s  i n c l u d e  swea t  r e t e n t i o n ,  low sebum o u t p u t  and 
h i g h  pH(Abe e t  a l ,  1 9 / 6 / ,  The e l e v a t e o  pH i s  a  d i r e c t  r e s u i t  o r  d i m i n i s h e d  
sw e a t  d e l i v e r y  and t n e  h i g h e r  p n v a l u e s  a r e  t o  be found in  t h e  s i t e s  of
p r e d i l e c t i o n  f o r  t-he d i s e a s e  i » e ,  t h e  f l e x u r a l  s u r f a c e s  o f  t h e  w r i s t ,  t h e
a n t e c u b i t a l  f o s s a e ,  t h e  a r e a  a round t h e  mouth and c h e e k s ,  t h e  nape o f  t h e  neck 
and t h e  p o p l i t e a l  f o s s a e  (Noble,  19S i .j , P a t i e n t s  f r e g u e n t l y  d i s p l a y  t h e  
o t h e r  a t o p i c  d i s e a s e s  o f  as thma a n d / o r  h a y f e v e r .
O the r  d i f f e r e n c e s  from h e a l t h y  u n a f f e c t e d  p e r s o n s  a r e  t h o s e  o f  t h e
b a c t e r i a l  s k i n  f l o r a  and th e  immune sys tem  o f  A.D. s u f f e r e r s .
B a c t e r i a l  Sk in  P I o r a
The normal b a c t e r i a l  f l o r a  o f  s k i n  c o n s i s t s  o f  t h e  c o a g u l a s e  n e g a t i v e  
s t a p h y l o c o c c i  and m ic ro co c c i  (CNS/M) a s  w e l l  a s  t h e  d i p h t h e r o i d s  (sometimes 
termed C o r y n e fo r m s ) . These b a c t e r i a  a r e  p redom inan t  though much s m a l l e r
numbers  o f  S t r e p t o c o c c i  and Gram n e g a t i v e  b a c i l l i  may be found .
S ta p h y lo c o c c u s  a u r e u s  may be c a r r i e d  in  t h e  n o s e ,  10-40% ( W i l l i a m s ,  1963) ,  o r
pe r ineum  o f  h e a l t h y  s u b j e c t s .  (Hay, i985)  bu t  i t  i s  r a r e l y  found ( a p p r o x i m a te l y
5%) i n  o t h e r  c l i n i c a l l y  normal s i t e s  o f  t h e  ‘normal* p o p u l a t i o n .
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i e o p I e  w i th  ft.D, d i s p l a y  abnc*rmal c a r r l a g s  o f  zz. a u r e u s . Ifc ons s t u d y
79% o f  t h o s e  examined had S , a u r e u s  n a s a l  c a r r i a g e .  More s i g n i f i c a n t l y
S . a u r e u s  c a r r i a g e  was shown to  be 76% and 93% f o r  u n i n v o lv e d  and l e s i o n a i  s k i n  
r e s p e c t i v e l y  (Aly ,  Msibach £= S h i n e f i e i d ,  1977) .  I n  t h e  l e s i o n s  5 . a u r e u s  
c o n s t i t u t e d  91% o f  t h e  a e r  o b i c  f l o r a ,  coag u l a s e  n e g a t i v e  s t a p h y l o c o c c i  9%. 
Uninvo lved  s k i n  had f l o r a  t h a t  was 63% c o a g u i a s e  n e g a t i v e  s t a p h y l o c o c c i ,  30% 
S . a u r e u s  and 2% l i p o p h i l i c  d i p h t h e r o i d s ,  I t  was s u g g e s t e d  t h a t  p r e p o n d e r a n c e  
o f  l i p o p h i l i c  d i p h t h e r o i d s ,  a s  s e e n  on t h e  s k i n  o f  h e a l t h y  s u b j e c t s ,  was
i n d i c a t i v e  o f  normal  h e a l t h y  s k i n .
The s t r a t u m  corneum o f  t h e  A.D, p a t i e n t  may be u n u s u a l l y  r e c e p t i v e  to  
S »a u r e u s  5_ o l o n i s a t i o n  un tutr o a s i s  u t  o i n d x n g ,  n u n r i e n u  t a c t o r s  o r  deranged  
normal  f l o r a  (Dah l .  19Hui R e s p i r a t o r y  a t o p i e s  w i t h o u t  d e r m a t i t i s  were shown 
n o t  t o  nave S . a u r e u s  c o i o n i s a t i o n  or  t n s i r  s k i n  ‘.Morton,  L_ever e t  a i , i938/
In  a  s tudy'  by' u o l e  and 8 i i v e r b e r g , 1986 s . a u r  e u s  was t h e  o n i y  o s c t e r i s l
s p e c i e s  t h a t  was a b l e  to  a d h e re  av id iy '  t o  ft.D, c o r ^ n e o c y t e s .  ihe Cowan i 
S . a u r  e u s  s t r a i n ,  which was r i c n  in  p r o t e i n  ft, was Tound t o  a d h e r e  much more 
r e a d i l y  t h a n  d i d  t h e  p r o t e i n  ft d e T i c i e n t  Wood s t r a i n .  She p e r c e n t a g e s  oT
c c r - n e o c y t e s  examined w i th  twen ty  p l u s  S , a u r e u s  a d h e re d  (PAD was 40% and 10% 
r e s p e c t i v e l y .  Cole  and S i i v e r b e r g  a l s o  round a t  t e r  an  s e d i t i o n  o f  p r o t e i n  ft 
t o  an a d h e re n c e  m ix t u re  o f  S . a u r e u s  and c o r - n e o c y t e s  t h e  PAI was reduced  from 
56% t o  £7%. Both t h e s e  r e s u l t s  s u g g e s t  a r o l e  f o r  p r o t e i n  ft i n  ad h e re n c e  
though B ibe l  e t  a l ,  1982 b e l i e v e d  t h a t  t h e  d e g r e e  o f  e p i t h e l i a l  c e l l  
k e r a t i n i s a t i o n  a s  we l l  a s  a s p e c i f i c  r e c e p t o r  f o r  5 . a u r e u s  was r e s p o n s i b l e .
Deranged normal f l o r a  i s  a n o t h e r  p o s s i b l e  e x p l a n a t i o n .  X e r o s i s  o f  ft.D,
s k i n  i s  a  l i k e l y  e x p l a n a t i o n  f o r  t h e  p a u c i t y  o f  l i p o p h i l i c  d i p h t h e r o i d  numbers
m ent ioned  e a r l i e r  (Aly e t  a l ,  1977) .  The a b s o l u t e  r e q u i r e m e n t  o f  t h e
l i p o p h i l i c  d i p h t h e r o i d s  f o r  u n s a t u r a t e d  f a t t y  a c i d s ,  and t h e  f a c t  t h a t  t h e s e  
s t r a i n s  a r e  by f a r  t h e  most numerous a e r o b i c  d i p h t h e r o i d s  in  t h e  normal  f l o r a
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( M a r p le s ,  1969) ,  migh t  e x p l a i n  t h e  r educed  numbers o b s e r v e d .  S . a u r e u s  
c o l o n i s e r s  o f  t h e  s k i n  would t h e n  have l e s s  c o m p e t a t i v e  i n t e r f e r e n c e  from 
p r e - e x i s t i n g  s k i n  f l o r a .
The Immune Sys tems
Immune sy s te m  a b n o r m a l i t i e s  a r e  p r e s e n t  i n  bo th  t h e  humoral and 
c e l l - m e d i a t e d  i m m u n i t i e s .  I mmLinog 1 o b u l i n  E ( Ig b )  a n t i b o d y  l e v e l s  have been  
found to  be  e l e v a t e d  i n  more tn a n  o f  A.D. p a t i e n t s .  Huch h a s  been  
w r i t t e n  a b o u t  t h e  i o l e  o f  1g t  i n  n . t .  b u t  t h i s  h a s  t ended  t o  be i n c o n c l u s i v e .  
E l e v a t e d  IgE l e v e l s  r o u g h ly  c o r r e s p o n d  w i th  t h e  d i s e a s e  s e v e r i t y ,  y e t  i t s  
s i g n i f i c a n c e  i s  g u e s t i o n a b l e  a s  e v e r y  s t u d y  shows t h e r e  a r e  A.D. p a t i e n t s  w i th  
normal  IgE 1e v e i s .  I t  n a s  been  shown rnough t h a t  s k i n  ic|E l e v e l s  may be 
e l e v a t e d  i r r e s p e c t i v e  o f  serum l e v e l s  i - j snsen e t  a l , 1 9 / 6 i « Ra i sed  serum igE 
l e v e l s  a l s o  o c c u r  i n  non-A.D.  a s s o c i a t e d  c o n d i t i o n s  and IgE l e v e l s  may r em a in  
e l e v a t e d  a f t e r  c i i m c a l  r e m i s s i o n  of  A.i).
One s t u d y  s u g g e s t e d  t h a t  serum IgE l e v e l s  a r e  h i g h e s t  in  t h o s e  A.D. 
p a t i e n t s  a l s o  w i th  a l l e r g i c  r e s p i r a t o r y  d i s e a s e  ( A .R .D . ) ,  e . g .  as thma and 
h a y f e v e r ,  whereas  t h e y  a r e  r e l a t i v e l y  low in  t h o s e  w i th  A.D. b u t  no t  A.R.D. 
Less  n o t i c e a b l e  d i f f e r e n c e s  have  a l s o  been r e p o r t e d  f o r  t h e  o t h e r  
immunoglobul in  c l a s s e s  i . e .  i n c r e a s e d  IgS and IgM a s  we l l  as  d e c r e a s e d  IgD 
l e v e l s  i n  a  group o f  A.D. p a t i e n t s  ( H a n i f i n  and L o b n i t z ,  1977)
S u b s t a n t i a l l y  lower numbers o f  I - l y m p h o c y t e s  (T c e l l s )  were found in  
A.D. p a t i e n t s  (Rogge and H a n i f i n ,  1976) .  Again t h i s  might  be l i n k e d  to  
e l e v a t e d  IgE l e v e l s  a s  Tada e t  a l ,  1973 found a b n o rm a l ly  h igh  and p r o lo n g e d  
IgE p r o d u c t i o n  in  T c e l l  d e p l e t e d  r a t s .
I n c r e a s e d  IgE b in d in g  to  S . a u r e u s  bu t  no t  S . e p i d e r m i d i s  h a s  been 
o b se rve d  in  A.D p a t i e n t s .  In h y p e r i m m u n o g l o b u la e m i a - E - s t a p h y l o c o c c a i - a b s c e s s  
syndrome (HESA), a  c o n d i t i o n  wi th  c h r o n i c  eczematous  d e r m a t i t i s  r e s e m b l in g  
t h a t  o f  A.D. ,  i n c r e a s e d  IgE b i n d in g  to  S . e o i d e r m i d i s  aS WSl 1 o . 3^ a ottlf 0LIS WaS
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s e e n .  I t  was s u g g e s t e d  t h a t  i n t e r a c t i o n  o f  s t a p h y l o c o c c a l  a n t i g e n s  from t h e  
b a c t e r i a ,  w i th  a n t i - s t a p h y l o c o c c a l  IgE a n t i b o d i e s  on mast  c e l l s  co u ld  induce  
t h e  r e l e a s e  o f  mas t  c e l l s 1 c o n t e n t s  e . g .  h i s t a m i n e  c a u s i n g  p r u r i t u s  and 
a g g r a v a t i o n  o f  A.D. T h i s  i s  p a r t l y  s u p p o r t e d  by t h e  f a c t  t h a t  A.D.
f r e q u e n t l y  improves  when t r e a t e d  w i th  t o p i c a l  o r  s y s t e m ic  a n t i b o d i e s  (Abramson 
e t  a l ,  1982) .  S t u d i e s  by S c h o p fe r  e t  a l ,  1980 has  s u g g e s t e d  t h a t  t h e  IgE 
b i n d i n g  i s  r e l a t e d  to  t h e  p e p t i d o g l y c a n  i n t e r p e p t i d e  b r i d g e  o r  an unknown 
a n t i g e n i c  s t r u c t u r e  w i t h i n  t h e  s . a u r e u s  c e i l  w a i i .
Many c e l l - m e d i a t e d  immune sys tem  abno r  ms1i 11e s  a I s o  e x i s t .  Decreased  
d e l a y e d  h y p e r s e n s i t i v i t y  i s  s e e n  in  A.D. p a t i e n t s .  C e l1 -m e d ia t e d  immunity 
d e p r e s s i o n  h a s  been  found t o  f l u e  t u a t e  wi i-h d i s e a s e  s e v e r i t y  oy many
1a b o r a t o r l e s . t 11asms from A.D. p a t i e n t s  h a s  been  round t o  m h i b i r  norms1
c h e m o t a x i s  o f  n e u t r o p h i l s .  T h i s  might  be an e x p l a n a t i o n  f o r  t h e  f r e q u e n t
c u t a n e o u s  s t a p h y l o c o c c a l  i n f e c t i o n s  s e e n  i n  A.D. p a t i e n t s  (The comm it tee .
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:h e r s  i s  e v i d e n c e  t h a t  c e l l  mediatt rd immunity may be  invoiVtrd in  h .D.  
p a t h o g e n e s i s .  D e m o n s t r a t i o n  o f  c o n s i d e r a b l e  numbers o f  IRC ( I n t e r d i q i t a t i n g  
R e t i c u l a r  C e l l s ) ,  Langerhan  c e i l s  and Macrophage c e l l s  w i t h i n  t h e  dermal  
i n f i l t r a t e  and t h e  p r o x i m i t y  o f  t h e s e  ARC (A nt igen  {-’r e s e n t i n g  C e l l s /  to  h e l p e r  
T c e l l s  s u p p o r t  t h e  t h e o r y  o f  c e l l - m e d i a t e d  immunity be in g  an i n t r i n s i c  p a r t
o f  t h e  ec ze m a tous  p r o c e s s .  The r e l a t i v e  abundance o f  IRC s u g g e s t s  t h a t  th e y
may be in v o lv e d  in  p e r s i s t e n c e  o f  c e l l - m e d i a t e d  immune mechanisms in  A.D. 
p a t h o g e n e s i s  a s  IRC a r e  no t  no rm a l ly  found in  h e a l t h y  s k i n  and human 
lymphocy te  a n t i g e n  (HLA) group DR p o s i t i v i t y ,  a lm os t  u n i v e r s a l l y  found on th e  
i n f i l t r a t i n g  c e l l s ,  s u g g e s t s  lymphocyte  a c t i v a t i o n .  Th is  i s  f u r t h e r  e v id e n c e  
o f  im m unos t im u la t ion  (Zachary  e t  a l ,  1985) .
N a t u r a l  k i l l e r  c e i l  r e s p o n s e s  in  A.D. p a t i e n t s  have a l s o  been obse rved  
to  be s i g n i f i c a n t l y  im pa ired  compared to  c o n t r o l s  (Larsen  e t  a l ,  1985) .  The 
m u l t i p l e  c e l l  f u n c t i o n a l  d e f e c t s  seer,  d u r in g  a c u t e  A.D. f l a r e s  c o u ld  be due to
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an i n h i b i t o r y  plasma, f a c t o r  though t h e  ‘f a c t o r 1 would have  to  have long term 
a f f e c t s  on c e l l s  a s  was obse rved  in  v a r i o u s  i n  v i t r o  e x p e r i m e n t s .  I f  such a  
f a c t o r  was i n t r o d u c e d  by an i n f e c t i n g  o rgan i sm  S . a u r e u s  i s  a  good c a n d i d a t e .
S . a u r e u s  p r o d u c e s  a  p l e t h o r a  o f  e n z y m a t ic  and o t h e r  s u b s t a n c e s  e.q.oc 
t o  a in  (d cr r  mo nec r  o 11 c )^ 3 , H and S t o x i n s ,  1 o u l  oc x d i ns  P and S {d a r  mo nec r  o 11 c and 
t o x i c  t o  human p o l y m o r p h o n u c le o c y te s ) , e n t e r o t o x i n s  A,BjCl 5 Ca E and F,  l i p a s e ,  
n e u r a m i n i d a s e ,  h y a l u r o n i d a s e ,  UNAss. s t a p h y l o k i n a s e  ( a c t i v a t e s  p lasm inogen ,  
d i s s o l v e s  c x o t s ) , s td p h y lo c o a g u x a s e  a s  w e l l  a s  l b ! i  bound l_oagu1a s e  and o t h e r s  
( S te p h e n  and P i e t r o w s k i ,  1986) .
A.D. Management
The u s u a l  t r e a t m e n t  o f  A.D. i s  w i th  t o p i c a l  c o r t i c o s t e r o i d  f o r m u l a t i o n s  
and d a i l y  a t t e n t i o n ,  by t h e  p a t i e n t ,  of  g e n e r a l  management methods e . g .  
a v o i d a n c e  o f  e x e r t i o n ,  o v e r h e a t i n g  and a v o id a n c e  o f  s k i n  i r r i t a n t s  (The 
co m m i t t ee ,  1979) .  A c a s e  has  been made f o r  s t e r o i d  a n t i b i o t i c  c o m b in a t io n  
t r e a t m e n t .  Leyden and Kligman,  1977 d e m o n s t r a t e d  t h a t  c o m b i n a t i o n  t r e a t m e n t  
p roduced  s u p e r i o r  c l i n i c a l  and b a c t e r i o l o g i c a l  r e s u l t s  i n  one w e e k ' s  t ime  t h a n  
d i d  e i t h e r  t h e  a n t i b i o t i c  o r  s t e r o i d  a l o n e .  They n o te d  t h a t  an a p p r e c i a b l e  
c l i n i c a l  improvement  o c c u r r e d  o n l y  in  t h o s e  p a t i e n t s  whose l e s i o n s  i n i t i a l l y  
c o n t a i n e d  more t h a n  10^ S . a u r e u s / c m g .
S tudy  Aims
We wanted to  d e m o n s t r a t e  c o r r e l a t i o n  o f  b a c t e r i a l  numbers between two 
s k i n  b a c t e r i a l  sampl ing  t e c h n i q u e s - c o n t a c t  p l a t e s  and t h e  s u r f a c e  wash 
t e c h n i q u e  o f  W il l i amson  and Kligman,  1965. C o r r e l a t i o n  would a l l o w  t h e  
f a s t e r  more c o n v e n ie n t  c o n t a c t  p l a t e s  to  be used  f o r  e x t e n s i v e  sampl ing  
s t u d i e s .  The q u a n t i t a t i v e  sampl ing  pe r fo rm ed  a l s o  meant  t h e  numbers o f  t h e  
v a r i o u s  b a c t e r i a  co u ld  be examined in  r e l a t i o n  to  t h e  c l i n i c a l  s e v e r i t y  o f  t h e
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s k m .  Q u a n t i t a t i v e  e x a m i n a t i o n  o f  b a c t e r i a l  numbers was a l s o  made when
t r e a t m e n t  o f  t h e  p a t i e n t ' s  s k i n  by m u p i roc in  {a nove l  a n t i - s t a p h y l o c o c c a l  
a n t i b i o t i c ) ,  a  s t e r o i d  o r  bo th  i n  c o m b in a t io n  was p e r f o r m e d .  The t r e a t m e n t  
t h a t  gave  t h e  b e s t  c l i n i c a l  r e s u l t s  c o u ld  t h e n  be r e l a t e d  t o  b a c t e r i a l  numbers 
on t h e  s k i n .  The a n t i b i o t i c  s e n s i t i v i t i e s  o f  S . a u r e u s  i s o l a t e d  was a l s o
examined to  check  i f  m u p i roc in  r e s i s t a n c e  was d e v e lo p i n g  among S . a u r e u s
Lr
p o p u l a t i o n s .  M u l t i p l y - r e s i s t a n t  S . a u r e u s  a r e  f r e q u e n t l y  round i n  h o s p i t a l s
now. B a c t e r i o p h a g e - t y p i n g  was a l s o  u n d e r t a k e n  to
c l a s s i f i e d  g r o u p s  were more p r e v a l e n t  t h a n  o t h e r s  on ft.D. p a t i e n t s ,
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2 . M a t e r i a l s  and Methods
Two q u a n t i t a t i v e  and one q u a l i t a t i v e  t e c h n i q u e s  were  used  t o  examine 
b a c t e r i a l  s k i n  f l o r a .  The q u a l i t a t i v e  t e c h n i q u e  was used  i n  body s i t e s
i n a c c e s s i b l e  t o  t h e  q u a n t i t a t i v e  methods o f  e x a m i n a t i o n .
2=1 Agar P l a t e  I m pre ss ion  Method ^
s t e r i l e  DJmm c o n t a c t  plsl*0S (RoddC d IShiES / 97cF8 LiScd c Ho I t e n  aQaF *
hav in g  been  a u t o c l a v e d  a t  IS lbs*  s q . i r r *1 f o r  15 minutes* when poured  i n t o  t h e  
c o n t a c t  p l a t e  fo rms a  r a i s e d  cunvGK nieni. sous Nhich remaxns  a s  t h e  a g a r  s e t s .  
The a g a r  s u r f a c e  a r e a  i s  24 sq .c m. P l a t e s  were poured  i n  t h e  s t e r i l e  
c o n d i t i o n s  o f  l a m in a r  f low c a b i n e t s .  In  t h i s  s t u d y  t h e  medium used  in  t h e  
p l a t e s  was a  C y s t i n e - L a c t o s e - E 1e c t r o 1y t e - D e f i c i e n t  ( C .L .E .D . )  medium (Oxoid 
L t d .  U.K.). T h i s  medium was chosen  a s  a l l  t h e  mam s k i n  b a c t e r i a  o f  A.D. 
s u f f e r e r s ,  s t a p n y l o c o c c i  (bo th  G. a u r  e u s  and ■. ep i d e r  m i d i s ) a s  w e l l  a s  
c o r y n e b a c t e r i a l  s p e c i e s  ( a l s o  c a l l e d  ‘d i p t h e r o i d s ' )  grew on i t .  S . a u r e u s ,
be in g  t h e  b a c t e r i u m  o f  main i n t e r e s t ,  a l s o  f r e q u e n t l y  e x h i b i t s  i t s  
c h a r a c t e r i s t i c  go ld en  ye l low p i g m e n t a t i o n  on t h e  medium f a c i l i t a t i n g
i d e n t i f i c a t i o n .
During sampl ing  t h e  r a i s e d  c u rved  s u r f a c e  a r e a  o f  t h e  a g a r  in  t h e  p l a t e  
i s  p l a c e d  on t h e  s k i n  o f  t h e  s i t e  to  be examined .  The p l a t e s  were
s u b s e q u e n t l y  i n c u b a t e d  a t  37°C f o r  24 h o u r s .  A l l  b a c t e r i a l  c o l o n i e s  were 
t h e n  examined and t h e  d i f f e r e n t  t y p e s ,  a s  d e t e r m i n e d  by co lo n y  s i z e ,  
morphology and p i g m e n t a t i o n ,  were enumera ted  and t h e i r  numbers  n o t e d .  One 
r e p r e s e n t a t i v e  c o lo n y  o f  each o f  t h e  c o lo n y  t y p e s  was t h e n  Gram s t a i n e d  
(Appendix 1) C o r y n e b a c t e r i a  were m o r p h o l o g i c a l l y  i d e n t i f i e d  upon
e x a m i n a t i o n ,  under  a x 100 o i l  immersion m ic ro scope  l e n s ,  b e in g  Gram p o s i t i v e  
r o d s  o r  c l u b s  in  s h a p e ,  w h i l e  r a n g i n g  from long b a c i l l a r y  to  s h o r t
c o c c o - b a c i I l a r y  fo rm s .
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B a c t e r i a l  c o c c i ,  a s  viewed by t h e  x!00 m a g n i f i c a t i o n ,  were f u r t h e r  
t e s t e d  by t h e  ‘S t a p h a u r e x  Tes t* (Wellcome D i a g n o s t i c s ,  U . K . ) .  T h i s  in v o lv e d  
e m u l s i f y i n g  a  b a c t e r i a l  c o lo n y  in  s t e r i l e  d i s t i l l e d  w a te r  f o l l o w e d  by a d d i t i o n  
o f  a  l a t e x  bead s u s p e n s i o n  from t h e  t e s t - k i t ,  I f  t h e  enzyme c o a g u l a s e ,
s p e c i f i c  t o  S . a u r e u s , i s  p r e s e n t  t h e  s e n s i t i s e d  l a t e x  be a ds  a g g r e g a t e  r a p i d l y
fo rm ing  clumps  i d e n t i f y i n g  a  S . a u r e u s  i s o l a t e ,  No clumps form when t h e
c o lo n y  i s  c o a g u l a s e  n e g a t i v e  and a s  such i s  e i t h e r  c o a g u l a s e  n e g a t i v e  
s t a p h y l o c o c c i  o r  m i c r o c o c c i ,  i h e s e  two c l a s s i f i c a t i o n s  may c o n s i s t  oT
v a r i o u s  s p e c i e s  b u t  i t  h a s  no t  been th o u g h t  t h e y  a r e  i m p o r t a n t  enough f a c t o r s  
i n  A.D, t o  w a r r a n t  t h e  t im e-consuming  b io c h e m ic a l  t e s t s  n e c e s s a r y  to  
d i f f e r e n t i a t e  t h e  v a r i o u s  s p e c i e s  i n  t h e  g r o u p i n g ,  ihe same i s  t r u e  f o r  t h e  
c o r y n e b a c t e r i a l  g r o u p i n g .
Any c o c c i  c o lo n y  deemed c o a g u l a s e  n e g a t i v e  whose Gram s t a i n  e x h i b i t e d  
c o c c i  i n  c h a i n s ,  c h a r a t e r 1 s t i c  o f  s t r e p t o c o c c i  b a c t e r i a ,  r a t h e r  t h a n  t h e  
o u n a h e s , c h a r a c t e r i s t i c  o f  s t a p n y i o c o c c i / m i c r o c o c c i  b a c t e r i a ,  was i n o c u l a t e d  
o n to  7% d e f i - b r i n a t e d  h o r s e  blood  a g a r  (Appendix 2>,  I f  h a e m o l y s i s  was 
d e m o n s t r a b l e  a f t e r  24 h o u r s  i n c u b a t i o n  a t  37°C t h e  b a c t e r i a  were ‘S t r e p t e x  
T e s t 1 (Wellcome D i a g n o s t i c s ,  U.K,) t e s t e d .  T h i s  i s  a  s i m i l a r  k i t  t o  t h e
S t a p h a u r e x  k i t  men t ioned  p r e v i o u s l y ,  u s i n g  l a t e x  beads  s e n s i t i z e d  w i th  
immunog lobu l ins  s p e c i f i c  f o r  b a c t e r i a l  c e l l  w a l l  a n t i g e n s  o f  t h e  S t r e p t o c o c c i  
L a n c e f i e l d  g r o u p i n g s ,  A, 8 ,  C, D, F and G.
Using t h e  above p r o c e d u r e  a l l  t h e  b a c t e r i a  on c o n t a c t  p l a t e s  were 
c l a s s i f i e d  i n t o  t h e  f o l l o w i n g  g r o u p i n q s ; - 1 . S . a u r e u s , 2 , Coa gu la se  n e g a t i v e
s t a p h y l o c o c c i  and m i c r o c o c c i ,  3 .  Coryneforms  ( d i p h t h e r o i d s )  and 4 ,  o t h e r  
b a c t e r i a .
Each s u b j e c t  had a  minimum o f  e i g h t e e n  c o n t a c t  p l a t e  s i t e s .  These  
s i t e s  i n c l u d e d  t h e  f l e x u r e  s i t e s  f r e q u e n t l y  a f f e c t e d  by A.D. a s  we l l  a s  o t h e r  
s i t e s  which in  t o t a l  gave an even s p re a d  mapping o f  t h e  s k i n  s u r f a c e .  The 
e i g h t e e n  common s i t e s  a r e  d e t a i l e d  in  Append ices  3 and 4,
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Q c c a s i o n a i l y  s e v e r e l y  eczem atous  s k i n  was found a t  o t h e r  s i t e s  and e x t r a  
c o n t a c t  p l a t e s  were t a k e n  o f  t h e s e  a r e a s .
E .E .  S u r f a c e  Nash Techn iq ue  (W i l l i am son  P.  and Kligman A .H .? 1965)
The s u r f a c e  wash p r o c e d u r e  u t i l i s e s  a  t e f l o n  r i n g ,  d i a m e t e r  E.037cm to  
c i r c u m s c r i b e  s k i n  a r e a  o f  A-.15sq.cm. P r e s s e d  f i r m l y  a g a i n s t  t h e  s k i n  a t  t h e
sam ple  s i t e  t h e  r i n g  s e a l s  o f f  an a r e a  o f  s k i n .  One m i l l i l i t r e  o f  s t e r i i e
0 . 075H p h o s p n a t e  b u f f e r , 0 . 1% t r i t o n  X 100, pH7.9 was poured  i n t o  t h e  r i n g .
The f l u i d  was a g i t a t  ed by e v e n ly  r u b b in g  t h e  s k i n  i n s i d e  t h e  r i n g  by a  b l u n t e o
t e f l o n  r o d , d i a m e t e r  0 .5cm. H f t e r  one m inu te  t h e  f l u i d  i n s i d e  t n e  r i n g  was 
a s p i r a t e o  by' p i p e t t e  and r e t u r n e d  to  t h e  s t e r i l e  b i j o u  from which i t  came.
The method was t h e n  r e p e a t e d  u s i n g  f r e s h  wash f l u i d .  97 9t?% or  t h e  t o t a x
b a c t e r i a  were removed from t h e  s u m  by t h e  combined 1washes =
The " b e s t 15 f l u i d 5 a s  d e te r m in e d  by W il l i amson  and Kligman h a s  an added 
a t t r a c t i o n  i n  t h i s  s t u d y .  T r i t o n  X-100.  a  n o n - i o n i c  d e t e r g e n t  was chosen  f o r  
i t s  low i r r i t a n c y  t o  t h e  s k i n .  xow b a c t e r i a l  t o x i c i t y ,  a s  we l l  a s  ic-;= 
e f f e c t i v e n e s s  a s  a  d e t e r g e n t  and d i s p e r s a n t .  Low i r r i t a n c y  i s  an  e s p e c i a l l y  
i m p o r t a n t  f a c t o r  in  t h i s  s t u d y  due to  t h e  f a c t  t h a t  a t o p i c  d e r m a t i t i s  
s u f f e r e r s  s k i n  i s  f r e q u e n t l y  rough and b roken  due to  t h e i r  c o n d i t i o n .  Low 
i r r i t a n c y  o f  t h e  wash f l u i d  t h u s  h e l p s  t o  keep t h e  p a t i e n t ' s  d i s c o m f o r t  t o  a 
minimum d u r i n g  t h e  t a k i n g  o f  s a m p le s .
At each  sa m p l in g  a  minimum o f  tw e lve  s i t e s  were t a k e n  (Append ices  3 and
A-). A t h i r t e e n t h  s i t e  was f r e q u e n t l y  t a k e n  when t h e  p a t i e n t ' s  w o r s t  eczematous  
s i t e  d i d  n o t  o c c u r  i n  one o f  t h e  d e s i g n a t e d  sample s i t e s .
One d i f f e r e n c e  i n  our  t e c h n i q u e  and t h a t  o f  i t s  o r i g i n a t o r s  e x i s t e d .  
Four t e f l o n  r i n g s  were in  our  p o s s e s s i o n  meaning t h a t  each r i n g  was used  a 
minimum o f  t h r e e  t im e s  a t  each sa m p l in g .  As i t  was n o t  p r a c t i c a l  to
s t e r i l i s e  t h e  r i n g s  between use  a t  d i f f e r e n t  sample  s i t e s ,  t h e  r i n g s  were 
i n s t e a d  d i s i n f e c t e d  in  P r e s e p t  d i s i n f e c t a n t  ( S u r g i k o s ,  U.K.)  s t r e n g t h  E30 ppm.
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a l o n g  w i th  t h e  r o d s  f o r  30 seconds  b e f o r e  be ing  r i n s e d  i n  s t e r i l e  d i s t i l l e d  
w a t e r .  The r i n g s  and r o d s  were t h e n  l e f t  to  a i r  d r y  on a b s o r b a n t  t i s s u e  
b e f o r e  r e u s e .  An a l i q u o t  o f  t h e  " s t e r i l e "  d i s t i l l e d  w a t e r  f l u i d  was p l a t e d  
o n t o  7% h o r s e  d e f i b r i n a t e d  blood  a g a r  (Appendix 2) a f t e r  s a m p l in g .  T h i s  was 
f o l l o w e d  by a  24 hour  i n c u b a t i o n  a t  37°C and showed t h a t  no c a r r y  ove r  o f
b a c t e r i a  f rom one s i t e  to  t h e  nex t  o c c u rrGu g5 FID utiL t e r i a l  g rowth  on t h e
p l a t e  was o b s e r v e d .
.jubsSCjUBni< vO sampling  t h e  i»wo a i i q u o t s  r e c u v e r e d  from a s i n g l e  s i t e  
were  p o o l e d .  The poo led  samples  were measured u s in g  2m1 p i p e t t e s . and t h e
t o t a l  f l u i d  r e c o v e r e d  from each s i t e  was n o t e d .  A p p r o p r i a t e  d i l u t i o n s  were 
made i n  0.0325M p h o s p h a te  b u f f e r .  0.05% t r i t o n  X-100, pH7.9 d i l u e n t .  The
i n c l u s i o n  o f  some t r i t o n  X-100 in  t h e  d i l u e n t  p r e v e n t s  r e a g g r e g a t i o n  o f
o r g a n i s m s .
The d i l u t i o n s  made f o r  each sample s i i e  were i / 2 ,  i / 10, 1/00 and i /100 
f o r  t h o s e  p e o p l e  w i t h o u t  a t o p i c  derma t i t i s  and iiff 1 , 10- e 5 10- 3  and t o r
t h o s e  w i th  a t o p i c  d e r m a t i t i s .  The d i f f e r e n c e  was due to  t h e  f a c t  t h a t  p e o p le  
w i t h  a t o p i c  d e r m a t i t i s  t end  to  have g r e a t e r  numbers o f  b a c t e r i a ,  by a  f a c t o r  
o f  a b o u t  10e -10*% on t h e i r  s k i n  t han  on t h e  s k i n  o f  "normal"  p e o p l e .  50 jil 
a l i q u o t s  o f  t h e  d i l u t i o n s  were then  f i n n p i p e t t e d  on to  7% d e f i b r i n a t e d  h o r s e  
b l o o d  a g a r .  A r e p l i c a  Tor each sample s i t e  was made f o r  a n a e r o b i c
i n c u b a t i o n .  25 p i  a l i q u o t s  were d i s p e n s e d  on to  MacConkey Agar (Oxoid L td ,
U . K . ) .  The b lood  a g a r  i s  a  good g e n e r a l  p u rpose  growth medium s u i t a b l e  f o r  
t h e  growth o f  most  o rg an i s m s .
MacConkey a g a r  was chosen  f o r  i t s  good c o lo u r  d i f f e r e n t i a t i o n  be tween  
b a c t e r i a l  s p e c i e s  and i t s  a b i l i t y  to  grow Gram n e g a t i v e  b a c t e r i a .
C .L .E .D.  a g a r  p e rh a p s  cou ld  have been chosen  i n s t e a d  o f  MacConkey a g a r  to  have 
reduced  th e  v a r i a b l e s  a f f e c t i n g  b a c t e r i a l  numbers m  t h e  c o n t a c t  plate/SWT 
com par ison  p a r t  o f  t h e  s t u d y .
-11-
The p l a t e s  i n o c u l a t e d  with t h e  d i l u t i o n s  were i n c u b a t e d  f o r  £4 h o u r s  a t  
37°C.  One o f  t h e  p a i r  o f  each blood a g a r  p l a t e  f o r  each  s i t e  a lo n g  w i th  t h e  
MacConkey a g a r  p l a t e s  were in cu b a ted  a e r o b i c a l l y .  The r e m a in i n g  b lood  a g a r  
p l a t e s  were  i n c u b a t e d  a n a e r o b i c a l l y  u s in g  a n a e r o b i c  j a r s  and g a s  g e n e r a t i n g  
k i t s  (Qxoid L t d . ,  U.K.)
B a c t e r i a l  c o l o n i e s  were i d e n t i f i e d  u s in g  t h e  same m ic r o s c o p i c  and
d i a g n o s t i c  t e c h n i q u e s  a s  was p r e v i o u s l y  d e s c r i b e d  in  t h e  "Agar P l a t e  
I m p r e s s i o n  Method" a c t i o n .  Counts  o f  t h e  b a c t e r i a l  numbers o f  each  g r oup ing  
( S . a u r e u s , c o a g u l a s e  n e g a t i v e  S t a p h /M i c r o - c o c c i  and Coryneforms)  a t  each  
sam ple  s i t e  were o b t a i n e d  a s  f o l l o w s .  An a v e r a g e  o f  t h e  c o u n t s  f o r  one 
b a c t e r i a l  g roup  from t h e  v a r i o u s  d i l u t i o n s - y -  were t a k e n  and s u b s t i t u t e d  i n  
t h e  e q u a t i o n  be low.
B a c t e r i a l  nos / sqc m (£  s i g .  f i g )  = E/z  x y x
f t  I f :  f  Q i . /*’. H 2  «  n *“ : rv r" £3f A  i  M n r- f"' {,♦ j-t < / n n  r* * f  f t  1 H
* T E / \ D i U u U  d u d t  i  w  t  \  t  ( a u u U ;  i r - . S y  < s * _ | < s s  /  /  t  s  i  J
E x p l a n a t i o n  o f  t e r m s j -
z = t h e  wash f l u i d ,  i n  ml, r e c o v e r e d  a t  t h e  s i t e  i n  q u e s t i o n  
£ / z  = wash f l u i d  a p p l i e d  (ml) /wash f l u i d  r e c o v e r e d  (ml) i s  t h e r e f o r e  t h e  
t e rm  which a c c o u n t s  f o r  d i f f e r e n t  wash f l u i d  r e c o v e r i e s .  T h i s  makes numbers 
o b t a i n e d  from d i f f e r e n t  s i t e s  comparable  by compensa t ing  y f o r  t h e  f a c t  t h a t  
l o s t  f l u i d  would have meant l o s t  b a c t e r i a .
40 (b lood  a g a r )  o r  80 (MacConkey a g a r )  -  a c c o u n t s  f o r  t h e  f  a c t  t h a t  o n ly  
50 pL a l i q u o t s  o f  d i l u t i o n s  were p l a t e d  on b lood  a g a r  (£5 on MacConkey a g a r )  
and t h u s  c o n v e r t s  y to  t h e  number o f  b a c t e r i a  t h a t  would have  been  found had 
t h e  whole Eml wash f l u i d  a p p l i e d  been r e c o v e r e d  and p l a t e d .
4 . 1 5  sqcm i s  t h e  a r e a  o f  s k i n  t h a t  was s u r f a c e  washed.
S . 3 Swabbing B a c t e r i a l  Sampling Swabs (Albuswabs,  Exogen,  U .K . ) .  were t a k e n  
a t  t h e  f o l l o w i n g  s i t e s : -
a n t e r i o r  n a r e s  u m b i l i c u s
g r o i n i n t e r d i g i t a l ( t o e s )
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These  were chosen  because  t h e y  were i n a c c e s s i b l e  t o  t h e  p r e v i o u s l y  
d e s c r i b e d  methods .  The swabs were s t r e a k e d  on to  7% d e f i - ^ b r i n a t e d  h o r s e  b loob  
a g a r , t w i c e ,  a s  w e l l  a s  onto  a  MacConkey a g a r  p l a t e .  One o f  t h e  b lood  a g a r  
p l a t e s  f o r  each  s i t e  sampled was i n c u b a t e d  a n a e r o b i c a l l y  w h i l e  t h e  r em a in ing  
b lood  a g a r  and MacConkey a g a r  p l a t e s  were a e r o b i c a l l y  i n c u b a t e d ,  a l l  a t  37 °C 
foi 24 h o u r s .  S u b s e q u e n t ly  t h e  p r e v i o u s l y  mentioneo  i d e n t i f i c a t i o n
p r o c e d u r e s  were p e r fo rm e d .
E .4  Eczema S e v e r i t y  Each t ime  sam p l ing  took  p l a c e  a  s u b j e c t i v e  s c o r e ,  on 
a  4 p o i n t  s c a l e ,  was g i v e n  t o  each c o n t a c t  p l a t e / s u r f a c e  wash t e c h n i q u e  sample 
s i t e  by t h e  p h y s i c i a n : -
0 no eczema
1 — m iid  eczema
E -  m odera te  eczema
3 -  s e v e r e  eczema
Two p h y s i c i a n s  e s t i m a t e d  t h e s e  s c o r e s  and good c o r r e l a t i o n  between t h e i r  
e s t i m a t e s  was o b s e r v e d .
2 . 5  B a c t e r i o p h a q e  Typing o f  S . a u r e u s  i s o l a t e s
The S . a u r e u s  i s o l a t e  t o  be t e s t e d  was i n i t i a l l y  i n o c u l a t e d  i n t o  a s m a l l  
amount o f  n u t r i e n t  b r o t h  (Qxoid L td ,  U.K.)  and i n c u b a te d  o v e r n i g h t .  T h i s  was 
t h e n  used  to  f l o o d  !Phage aga r  p l a t e s  (Appendix 2) which were l e f t  open to  d ry  
in  a h o t  room (37°C) f o r  30-45 m in u t e s .  Once d r y ,  t h e  Phage ( C o l i n d a l e ,  
U.K.)  a r e  dropped on to  t h e  lawn o f  b a c t e r i a  by a p p l i c a t o r  l o o p s .  the p l a t e  
was t h e n  in c u b a t e d  o v e r n i g h t .  R e s u l t s  were r e a d  t h e  f o l l o w i n g  day .  A
p o s i t i v e  r e a c t i o n  was where t h e  b a c t e r i o p h a g e  had formed a  p l a q u e  by t h e  l y s i s  
o f  S . a u r e u s .
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£ . 6  A n t i b i o t i c  S e n s i t i v i t y  T e s t i n g
60 S . a u r e u s  i s o l a t e s  were t e s t e d  f o r  m e t h i c i l l i n  a n d / o r  m u p i ro c in  
r e s i s t a n c e  by t h e  s i n g l e - d i s c  method o f  Bauer (Bauer  e t  a l ,  1966) by Beecham 
P h a r m a c e u t i c a l s .
£ . 7  T re a tm e n t  S t u d i e s
P r i o r  s ampl in g  o f  t h e  p a t i e n t s  examined i n  t h e s e  f u r t h e r  s t u d i e s  had 
r e v e a l e d  h ig h  £ .  a u r  e u s  ?_ouni»s in  A.i). s u f f e r e r s .  i h r e  e  d a  s  i c t r e a t m e n t s
t h e r e f o r e  were examined? (1) Mupiroc in  im m ers ions .  ( d ? D ip rosone  immersions 
and (3)  a  c o m b in a t io n  uf  (1/  and >.d/  t r e a t m e n t s .  Both \ i )  and (2/  were
p r o v id e d  i n  t o p i c a l  o in tm e n t  p r e p a r a t i o n s .  B a c t ro b a n  (Beechams, U.K..?, i . e .
m u p i r o c in  2% w/w in  a  p o l y e t h y l e n e  g l y c o l  b a s e ,  was a p p l i e d  to  t h e  s k i n  o f  two 
p a t i e n t s  and m u p i r o c in  2% w/w in  a  w h i t e  s o f t  p a r a f f i n  b a s e  was g i v e n  to  f o u r  
p a t i e n t s  i n  t h e  m u p i ro c in  immersion = tu d ie s «  U ip rosone  (Ki rby Warr ick
P h a r m a c e u t i c a l s  L td -U .K . )  was g i v e n  to  two p a t i e n t s  and t h e  
m u p i r o c i n / d i p r o s o n e  com b in a t io n  to  one .  The c o m b in a t io n  t r e a t m e n t ,  o n l y
g i v e n  to  one p a t i e n t ,  i nvo lve d  B a c t roha n  t r e a t m e n t  t w i c e  d a i l y  wi th  a  
d i p r o s o n e  a p p l i c a t i o n  be tw een .  i r e a t m e n t s  ( i /  ano *2) nad a p p l i c a t i o n s  rw ice  
d a i l y .  Each a p p l i c a t i o n  o f  o in fm enf  was t o t a l  i n v o l v i n g  s c a l p ,  h a i r  and
a n t e r i o r  n a r e s .  No o t h e r  t r e a t m e n t  o r  b a t h s  were a l l o w e d .  Trea tment  was 
f o r  t h r e e  days  a f t e r  which p a t i e n t s  were a l l ow ed  home w i th  e m u l s i f y i n g  
o in tm e n t  BP. Sampling was pe rfo rmed  on a d m is s io n  and b e f o r e  o e m g  r e l e a s e d .  
A f i n a l  s ampl in g  was u n d e r t a k e n  when t h e  p a t i e n t  r e t u r n e d  on t h e  f o u r t h  day 
from b e in g  r e l e a s e d .  Aly e t  a l ,  1970 found low es t  b a c t e r i a l  numbers were 
o b t a i n e d  t h r e e  days  a f t e r  c e s s a t i o n  o f  a n t i b i o t i c  t r e a t m e n t .  A p p r o p r i a t e  
s t r e n g t h  c o r t i c o s t e r o i d  t r e a t m e n t  was resumed a f t e r  t h e  f i n a l  samples  had been
t a k e n .
These s t u d i e s  wei e i n i t i a t e d  wi th  t h e  i n t e n t i o n  o f  hav in g  e a u a i  numbers o~ 
p a t i e n t s  sampled in  each o f  t h e  t r e a t m e n t  g r o u p s .  T h i s  was n o t  p o s s i b l e  due 
to  MRSA s t a p h y l o c o c c i  a r i s i n g  a f t e r  c o m b in a t io n  t r e a t m e n t  ( s e e  d i s c u s s i o n  -  
pA7>. I t  was no t  though t  e t h i c a l  to  pu t  t h e  p a t i e n t s  in  t h e  p o s i t i o n  o f
b e in g  c o l o n i s e d  wi th  an o p p o r t u n i s t i c  pa thogen  which would be d i f f i c u l t  to 
e l i m i n a t e  due to  i t s  m u l t i p l e  a n t i b i o t i c  r e s i s t a n c e .  The c o m p a r a b i1i t y  o f  
t h e  t h r e e  t r e a t m e n t s  i s  t h u s  reduced  in  view o f  t h e  s m a l l  and d i s p a r a t e  sample 
s i z e s  i n  each g roup .
£ . 6  S u b j e c t s  A d i a g n o s i s  o f  a t o p i c  d e r m a t i t i t s  was e s t a b l i s h e d  i f  t h e  
p a t i e n t  had a c h a r c t e r i s t i c  c l i n i c a l  p r e s e n t a t i o n  and e i t h e r  a p e r s o n a l  
h i s t o r y  o f  as thma o r  a l l e r g i c  r h i n i t i s ,  o r  a f i r s t  d e g re e  r e l a t i v e  wi th  a t o p i c  
d e r m a t i t i s .  S u b j e c t s  were c o n s i d e r e d  e l i g i b l e  a s  c o n t r o l s  i f  t h e y  had no 
p e r s o n a l  h i s t o r y  o f  s k i n  d i s e a s e .
20 A.D. p a t i e n t s  and 19 c o n t r o l  s u b j e c t s  took p a r t  in  t h e  s t u d y .  The two 
g roups  were comparab le  f o r  age and sex  ( a t o p i e s  11 male:  9 f e m a le ,  median age
£9 and c o n t r o l s  IE male:  7 f e m a le ,  median age  £ 7 ) .  E t h i c a l  commit tee
a p p ro v a l  was o b t a i n e d  and a i l  s u b j e c t s  gave informed c o n s e n t .  Any i n d i v i d u a l  
who had r e c e i v e d  e i t h e r  s y s te m ic  o r  t o p i c a l  a n t i b i o t i c s  in  t h e  p r e c e d in g  f o u r  
weeks was e xc lude d  from th e  s t u d y .  Al l  p a r t i c i p a n t s  were asked  no t  to  wash 
or  a p p ly  t o p i c a l  t r e a t m e n t  d u r in g  t h e  s i x  h o u r s  p r i o r  to  s a m p l in g .
Each s u b j e c t  had 14-18 c o n t a c t  p l a t e ,  IE SWT and A swab sam ples  t ak e n  from th e  
s i t e s  i n d i c a t e d  in  Appendix 3.  - O c c a s i o n a l l y  a b a d ly  eczematous  s k i n  a r e a
f e l l  o u t w i th  t h e  d e s i g n a t e d  s i t e s  and an e x t r a  c o n t a c t  p l a t e  o r  SWT sample was 
t a k e n ,  a s  d e c id e d  by t h e  p h y s i c i a n .  Six o f  t h e  above mentioned  A.D. p a t i e n t s  
were sampled in  t h e  manner d e s c r i b e d  a t  s i x  weekly i n t e r v a l s  to  examine 
b a c t e r i a l  numbers and eczema s e v e r i t y  ovei t im e .
£ • ? - St a t i _s t 1c s T a b le s  1 and 2 -  The C h i - s q u a r e d  (X ) t e s t  was used a s  t h i s  
i s  a s u i t a b l e  s t a t i s t i c a l  t e s t  to  examine l a r g e - g r o u p  p r o p o r t i o n  d a t a ,  a s  in 
t a b l e  1, o r  s m a l l - g r o u p  d a t a ,  a s  in  t a b l e  2 ,  p r o v i d i n g  none o f  t h e  p r o p o r t i o n s  
i s  l e s s  t h a n  25X. U n f o r t u n a t e l y  t h i s  was t h e  c a s e  f o r  3 /1 2  o f  the
c o m p a r i s o n s  made in  t a b l e  2 though in  each o f  t h e  t h r e e  c a s e s  ( u m b i l i c a l ,
g r o i n  and i n t e r d i g i t a l  S . a u re us  c a r r i a g e )  a c l e a r  d i f f e r e n c e  in  b a c t e r i a l  
c a r r i a g e  r a t e s  between A.D. p a t i e n t s  and c o n t r o l s  was o b s e rv e d .
The r em a in in g  s t a t i s t i c s  were p rov id ed  c o u r t e s y  o f  Mr. T.C. A i t c h i s o n ,  Dept ,  
o f  S t a t i s t i c s ,  Glasgow U n i v e r s i t y .  F i g u r e  1 i s  a d i r e c t  l i n e a r  c o r r e l a t i o n  
which d e t e r m i n e s  t h e  d e g re e  o f  a s s o c i a t i o n  between c o n t a c t  p l a t e  and SWT 
b a c t e r i a l  numbers f o r  each p a t i e n t  and t h e n  e x p r e s s e s  t h i s  on a s c a l e  o f  -1 
(no r e l a t i o n s h i p  th rough  0 to  +1 ( d e f i n i t e  r e l a t i o n s h i p ) .  F i g u r e  2 i s  a l s o  a 
l i n e a r  c o r r e l a t i o n  d e te r m in in g  t h e  d e g r e e  o f  a s s o c i a t i o n  between each 
p a t i e n t ' s  c o r r e l a t i o n  ( a s  d i s p l a y e d  in  f i g u r e  1 ) .  Th is  was a g a i n  e x p r e s s e d
on a s c a l e  o f  -1 to  +1. There were d i f f e r e n t  numbers o f  p a t i e n t s  in  each
a n a l y s i s  in  f i g u r e s  1 and 2 due to  t h e  f a c t  t h a t  w i t h i n  each A.D. p a t i e n t ’s  
s a m p le ,  c o r r e l a t i o n  o f  b a c t e r i a l  numbers between  c o n t a c t  p l a t e s  and SWT 
sam p l ing  was on ly  u n d e r t a k e n  where bo th  were p o s i t i v e  f o r  t h e  p a r t i c u l a r  
b a c t e r i a l  group be ing  examined. F i g u r e s  3-14- -  One-way a n a l y s i s  o f  v a r i a n c e  
was used  to  examine i f  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  between  th e  means o f  
t h e  b a c t e r i a l  numbers in  each o f  t h e  eczema s e v e r i t y  l e v e l  g r o u p s .  Sample
s i z e s  between c o n t a c t  p l a t e s  and SWT v a r i e d  in  each b a c t e r i a l  group due to  18 
c o n t a c t  p l a t e s  be ing  t aken  pe r  p a t i e n t  a s  opposed to  12 SWT s a m p le s .
SWT sample  s i z e  ( i n  one b a c t e r i a l  group)  v a r i e d  due to  t h e  d i f f e r e n t  r e c o v e r y  
r a t e s  f o r  t h a t  group by th e  v a r i o u s  SWT m e d i a / i n c u b a t i o n  r e q u i r e m e n t s .
F i g u r e s  15, 16 and 17 were a compar ison o f  t h e  s t a n d a r d  d e v i a t i o n s  (or  change
in  c o n t a c t  p l a t e  b a c t e r i a l  numbers) over  t im e  f o r  each body s i t e  o f  a p a t i e n t  
( t h e  num era to r  o f  t h e  r a t i o )  and comparing t h a t  to  t h e  s t a n d a r d  d e v i a t i o n  f o r
\U E
t h a t  s i d e  ( t h e  denomina tor  o f  the  r a t i o )  c a l c u l a t e d  from s t a n d a r d  d e v i a t  
o b t a i n e d  f o r  t h a t  body s i t e  over  t ime f o r  each o f  p a t i e n t s  A, C and D. 
d e n o m in a to r  r e p r e s e n t s  t h e  g e n e r a l  p o p u l a t i o n  v a r i a b i l i t y  o f  t h e  s i t e  




Qualitative bacterial carriage of patients and controls 




-  SWT medium 2
medium 3
Eczema patients (%) Controls (%)
257/369 (69.6)  
132/243 (54.3)  
129/238 (54.2)  
115/243 (47.3)
35/341 (10.3)  
14/226 (6.20)  












-  SWT medium 2
medium 3
Diphtheroids
-  Contact plates
medium 1










293/341 (85.9)  
137/226 (60.6)  
133/213 (62.4)  
113/226 (50.0)
298/341 (87.4)  
155/226 (68.6)  







0 . l<p<l 
0 . l<p<l 
>10
Key -  SWT -  Surface wash technique
-  medium 1 -  blood agar incubated aerobically
-• medium 2 -  blood agar incubated anaerobically
-  medium 3 -  MacConkey agar




Qualitative bacterial carriage of swabbed sites of patients and controls
Bacterial carriage + Statistical significant











18/20 (90.0)  
12/20 (60.0)  
12/20 (60.0)  
9/20 (45.0)
17/20 (85.0)  
16/20 (80.0)  
16/20 (80.0)  
18/20 (90.0)
10/19 (52.6)  
1/19 (5.30)  
1/19 (5.30)  
1/19 (5.30)
16/19 (84.2)  
16/19 (84.2)  















-  positive bacterial carriage was scored for bacterial appearance on any of J 
the three media
-  2 -  Chi-squared statistical test £
9/20 (45.0) 16/20 (84.2) <0.1
11/20 (55.0) 16/20 (84.2) <0.1
9/20 (45.0) 16/20 (84.2) <0.1
9/20 (45.0) 16/20 (84.2) <0.1
- 1 7 -
FIG11RE I >
C orrela tion  of bacter i a l  numbers w ith in  each eczema p a t ie n ts ' sample
by th e  two q u a n tita tiv e  sampling tech n iq u es.




ob servation s 2 -
-0*4 ~0'Z 0*0 0-2 0 4  0 6  0*8 1*0
co r r e la tio n  midpoint
CNS/M (n=I2 p a t ie n ts ) ,  median. correlation= 0*49I (q u a r t ile s  0*3-2 and 






l l "" » ■
-0*4 -0*2 00 0-2 0 4 06  08  1*0
co r r e la tio n  midpoint
D iphtheroids (n=I3 p a t ie n ts ) ,  median c o r r e la t io n ^  *085 (q u a r t ile s  






-0*8 -0-6 -04 -0-2 00 0*2 0 4  0-6 0*8 1*0
c o r r e la t io n  midpoint
-V
FIGURE 2 .
C orrela tion  of b a c te r ia l numbers between A.I), p a tie n ts  by the two 
q u a n tita t iv e  sampling techniques.
C orrela tion  was performed on the mean c o r r e la t io n s  (+ ) obtained  from 
each A.D. p a t ie n t 's  body s i t e s .






2*0  -  
1 * 0 -  
0*0
loge(C ontact p la te )
+  + 
+
lo g e(SWT-medium i )  
11^
5-0  10*0 15*0 







2 * 0 -
1*0-
0*0




lo g t (SWT-medium i )
5*0 10*0 15*0 20*0












loge(SWT-medium i )  
20*0
-19-
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p a tien t A S . aureus con tact p la te  count on v i s i t  Eczema le v e l
,—
Body s i t e no. I 2 3 4 5 6 I 2 3 4 5 6
I _ _ _ _ — _ _ 0 0 0 I 0
2 933 57 766 281 251 328 - I I 2 0 2
3 994 520 564 276 265 9 - 2 I 2 I 2
4 - - - - - - - 0 0 0 0 0
5 - - - - - - - 0 0 0 0 0
6 942 29 13 173 347 163 - 0 0 I 0 0
7 15 0 7 8 45 9 - 0 I 0 0 0
8 279 7 93 80 16 73 - 0 0 0 0 2
9 799 0 9 7 46 35 - I 0 0 0 1
10 481 7 126 80 41 10 - 0 0 0 0 2
I I 442 6 33 40 18 10 - 0 0 0 I 1
12 115 16 8 26 37 5 - 0 0 0 0 0
13 21 2 10 8 63 17 - 0 0 0 0 1
14 13 2 14 5 6 6 - 0 0 0 0 1
15 1400 30 32 1139 42 506 - I 2 3 2 3
16 1400 5 55 800 18 983 - I I 3 3 3
17 9 0 24 6 9 32 - 0 0 0 0 0
18 32 4 17 6 5 5 - 0 0 0 0 0
19 310 200 98 46 43 12 - 2 2 2 2 2
22 - - - - - - - 2 3 2 - -
No. o f 4 -
ob servation s 3 
2H 
I
0*0 0*1 0*2 0-3 0*4. 0 -5  0*6 0 - 7  0*8 0*9 1*0 1*1 
R atio  o f w ith in  s i t e ,  across tim e, standard d e v ia t io n /  
between person standard d e v ia tio n  fo r  th a t s i t e .
Median r a t io  = 0*57
R e s u l t s  f o r  p a t i e n t s  B, E and F a r e  no t  g i v e n  a s  t h e y  were c o l o n i s e d  by few i f  
any S . a u r e u s , had no s e v e r e  eczema f l a r e s  ove r  t h e  n i n e  month s t u d y  p e r i o d  and 
t h e r e f o r e  r e v e a l  l i t t l e  to  connec t  c hang ing  S . a u r e u s  
numbers w i th  chang ing eczema s e v e r i t y .
- 2 6 -
PIGURE 1 6 .
P a t i e n t  C S . a u r e u s  c o n t a c t p l a t e  c oun t  on v i s i t Eczema l e v e l
r '  "-J—1 \
Body s i t e n o .  I 2 3- 4 5 6 I 2 3 4 5
I — — — — _ _ I 0 0 0 -
2 300 240 1400 123 730 1195 3 2 2 2 -
5 1000 174 1400 85 311 1242 3. 2 2 2 -
4 - - - - - - 0 0 0 —  _
5 - - - - — — 0 0 0 —  —
6 57 34 300 34 62 106 I 0 0 0 -
7 4 8 34 9 18 32 I I I I -
8 58 18 92 3 6 75 0 0 0 I -
9 II 13 84 2 4 86 0 0 0 I -
10 15 286 103 12 II 152 I 2 I I  -
i i 34 20 62 7 5 211 I I I 0 -
12 19 13 59 I 28 25 I I 0 I -
15 28 197 238 5 25 0 I I I I -
16 42 29 404 13 24 16 0 I I I -
17 4 29 95 10 49 45 0 0 0 0 -
18 5 9 80 2 21 120 0 0 0 0 -
19 244 66 350 46 736 722 3 2 2 2 -
23 - - - - - - 3 2 2 2 -
24 - - - - - - 3 2 2 2 -
25 - - - - - - 3 I I I -
26 - - - - - - 3 I I 2 -
5 i
No. o f  4.
ob serva tion s 3 ' 
2 
I
T  r T
0*0 0«I 0*2 0*3 0-4  0-5 0*6 0«7 0*6 0-9  I«0 I«I  
R atio  o f w ith in  s i t e ,  a cross tim e, standard d e v ia t io n /  
between person standard d e v ia t io n  fo r  th a t s i t e .
























EIGURE 1 7 .
P a t i e n t  D S . a u r e u s  c o n t a c t  p l a t e  c o u n t  on v i s i t Eczema l e v e l
r---- — —\Body s i t e no. I 2 3. 4 5 6 I 2 3 4. 5 6
I - - — - — _ I I 0 0 I 0
2 285 37.6 50 7.09 13 60 I I 1 3 3 2
3 891 124 232 191 37 81 I I 2 3 3 I
4 37 504. 116 45 2 0 0 I 1 I I I
5 233 376 8 124 96 0 0 I 1 I I I
6 0 1400 51 32 6 a 0 I 2 I 2 I
7 112 38 37 0 193 4 I I 2 2 2 I
8 28 0 1400 0 I 66 0 0 1 0 I 0
9 70 - 1400 0 I 9 0 I 1 0 0 I
10 25 49 23 169 9 52 2 I 0 2 3 2
I I 110 - 19 162 3 15 2 I 2 2 3 2
12 8 21 10 19 4 22 0 0 1 2 2 I
13 10 23 19 51 552 62 0 I 1 2 3 2
14 - 235 6 270 790 378 0 I 1 2 3 3
15 135 45 18 249 28 330 I 2 2 3 I 2
16 0 0 16 34 9 45 I 2 1 I I 2
17 - - - - - - — I 1 I I _
18 5 - 6 I 156 13 I I 1 0 2 2
19 357 66 - 407 31 7 3 2 2 3 3 2
27 — - — - - - 2 _ _ —
No. o f  '4 .
ob serv a tio n s 5 - 
2
I -I
0*0 0«I  0-2 0*3 0*4 0*5 0 -6  0»7 0*8 0*9 1 - 0  1*1 
R atio  o f w ith in  s i t e ,  across tim e, standard d e v ia t io n /  
between person standard d ev ia tio n  fo r  th a t s i t e .
Median r a t io  = 0*46
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TA-Bhh ? .
In v e s t ig a t io n  o f whether large S .aureus numbers 
f i r s t .
or d erm a titis occurs
O bservations
“ "\
t r T 1
S .au reus numbers r i s e  over 6 week period and
eczema le v e l  change (up or down) over the
fo llo w in g  6 weeks. 34 (6396) 20 (3796)
Eczema le v e l  r i s e  over 6 week period and
S .au reus numbers change (up or down) over th e
fo llo w in g  6 weeks. 22 (42J6) 31 (5856)
' O b s e r v a t i o n s ' was t h e  number o f  bodv s i t e s  t h a t  had t h e  d e s c r i b e e  o c u r r e n c e .  
The above  t a b l e  examines  body s i t e s  o f  A.D. p a t i e n t s  i n c l u d e d  in  t h e
s e q u e n t i a l  s t u d y .  Sampling took p l a c e  6 t im e s  a t  6 weekly i n t e r v a l s  f o r  each
o f  6 p a t i e n t s .  I t  d e m o n s t r a t e s  t h a t  where S . a u r e u s  numbers have r i s e n  a t  a
body s i t e  from one sampl ing  to  t h e  second  sample  t a k e n  a t  t h a t  s i t e  6 weeks
l a t e r ,  t hen  t h e  eczema s e v e r i t y  l e v e l  i s  more l i k e l y  to  have r i s e n  (65*/») t h a n  
f a l l e n  (37%) ove r  t h e  6 weeks f o l l o w i n g  t h e  second  sample d a t e  ( i . e .  f rom the  
second  to  t h i r d  s a m p l in g ) .  The c o n v e r s e  was t r u e  f o r  S . a u r e u s  numbers
f o l l o w i n g  a 6 weekly r i s e  in  eczema s e v e r i t y  a t  a body s i t e .
-29-
TABLK 4 .
B acteriophage typ ing of 348 S . aureus i s o la t e s  from A.D. p a t ie n t s .
Phage typ e No. o f  i s o la t e s  (%)
Group I 9 (3 )
Group 2 67 (19)
Group 3 159 (46)
O ther 57 ( l6 )
N on-typable 56 ( l6 )
FIGPBE !&..
A.D. p a t ie n ts  w ith one. or more phage type groups..
No. o f  











1 2  3 4
No. of phage groups observed on p a tien t.
-3 0 -
TABLES '5 -1 0 .
B acter iop h age typ in g  o f S . aureus i s o la t e s  from the body s i t e s  o f
s e q u e n tia lly  s tu d ied  A .D .p a tie n ts .
P a tien t A V is it
1 2  3 4 5 6
phage type______ No. o f body s i t e s  a t which phage type observed .
group I - - - - - -
group 2 - - - - - -
group 3 23+  14 20+  18+  22+ 18 +
oth er -  -  -  2 -  -
n on -typ ab le I -  I  I  -  -
P a tie n t B V is i t
1 2  3 4 5 6






8 +  12 +  




P a tien t C V is i t
1 2 3 4 5 6
phage type No. o f body s i t e s  a t which phage type observed .
group I -  -  -  2 -  -
group 2 -  -  -  13+ 10 21
group 3 -  -  -  I -  -
o ther 21 + 21 + 24 + 15 + 17 + 20 +
non-typab le -  -  I I -  3 +
K ey:- + -number includes the nasal isolate phage type
where a nasal isolate was recovered.
- 3 1 -
P atien t. D 
phage type
I
No. o f  body
2
s i t e s
V is i t
3 4. 5 6 
at which phage type observed.
group I - - - -  -  -
group 2 - - - I  -
group 3 15 + 16 + 17+ 4 20+ 21 +
oth er 3 + I I 15 +
non-typable - - I -  -  -
P a tien t E
I 2
V is i t
3 4 5 6
phage type No. o f body s i t e s at which phage type observed.
group I - - - -  -  -
group 2 - - - -  -  -
group 3 11 + 14 + 2 I + 2'+ 4 +
other - - - 8 -  -
nqn-typable - - - I -  -
P a tien t F
I 2
V is i t
3 4. 5 6
phage type No. o f body s i t e s at which phage type observed.
group I - - I -  -  -
group 2 2 - I 13
group 3 - 6 + I 3 I
other - - - -  -  -
non-typable I I I 3
TABLE II* Comparison of nasa l S . aureus type w ith  the predominant
type found on the sk in  of A.D . p a t ie n ts .
S .aureus n asa l and sk in  types No. o f ob serva tion s (%)
match 
d if fe r e n t  









Frequency o f  n a sa l S . aureus, i s o la t io n .
P a tie n t S .aureus n a sa l i s o la t io n .
yes no
A 5/6 1 /6
B 3 /6 3 /6
C 6 /6 0 /6
D 6 /6 0 /6
E 5/6 1 /6
F 1 /6 5 /6
-3 3 -
FIGURE 19.)
Comparison o f  m upirocin, diprosone and “combined11 treatm ents on the  
b a c te r ia l sk in  f lo r a  o f  A.D. p a t ie n t s .
K ey:- raupirocin ----------, diprosone -  -  -  '‘c.ombined,' -  * -  - -
The va lu e o f IOQ# waa g iven  to  th e average b a c te r ia l  number fo r  each 
grouping on day I .
Day
m — ■ ■■ ■
100-
S . aureus numbers as. 80 -
a percentage o f day 60 -
40-I average v a lu es
2 0 -
1 2 5 4 5 6 7
400
CNS/M numbers as a 300 
percentage o f  day I
200




1 2 3 4 5 6 7
tim e/days
4 0 0 -
D iphtheroid numbers 300"
as a percentage of
2 0 0 -
day I average
100 -va lu es
1 2 3 4 5 6 7
100
 A- 100
-  •  -  0  100
0 -0  2.* 4 
3 7 - 9  3 * 1  
5.3  o - 4
Day
4
— ~  100 4 -  23
-  -A -  100 399 251
-  - -D  100 16 60
— -  100 5 3  2 0 9
-  - A -  1 0 0  5 5  8 2
-  • -  D  0  -  -
tim e/days
-3 4 -
TABLES 13 and 14 . )
Treatment and c l i n i c a l  c o n d itio n .
A ll eczema le v e l  sco res  read in  the treatm ent s tu d ie s  had t h e ir  i n i t i a l  
(day I )  and f in a l  (day 7) va lu es compared to  check fo r  improved, s t a t i c  
or worsened c l in i c a l  con d ition  a t  each o f th e  body s i t e s .
No. o f body s i t e s .
^   —  N
Treatment________________improved_____ s t a t i c _____ worse
mupirocin 15 ,(2 9 # ) 2 9 ,(5 6 # )  a , ( l 5 # )
d iprosone 12, ( 52# )  1 1 ,(4 8 # )  0 ,(0 # )
"combined" 8 ,(6 2 # )  5 ,(3 8 # )  0 ,(0 # )
Ona p a tie n t  g iven  mupirocin treatm ent was fo llo w ed  up, sam pling  
weekly (days 14, 21 and 2 8 ), and the c l i n i c a l  co n d itio n  o f  th e  body 
s i t e s  a t days 7 and 28 were compared, to  th a t a t day I .
average body s i t e  eczema
le v e l .
7 2.,(I8ft) 6 , (55ft) 3, (27ft) 1*125
14 8 , (73ft) 3 , (27ft) 0,(Cft) 0*5
21 7 . (64ft) 2 , (left) 2 , (ie ft) 0*75
28 5 , (45ft) 6 , (55ft) o ,(c ft) 0*75
No. o f body s i t e s .
Day improved s t a t i c  worse
TABLE 1 5 . j
Antibiotic resistance of 60 S .aureus isolates.
Mupirocin resistance of 0 «I25yug/ml -  17 isolates.
0*25 -  30 isolates.
0*50 yig/ml -  I isolate..
1*00 yAg/ml -  12 isolates.
Methicillin. resistance of I *00 ^tg/ml -  7 isolates.
2*00 yug/ml -  53 isolates.
M upiroc in  MIC of
M e t h i c i l l i n  MIC o f












FIGUBB 20-. j B a c te r ia l con tact p la te  counts when, th e  SWT count i s  z e r o .
AS . aureus 18
16
14-
No. of 12 -
ob servation s 10 * 
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FIGURE 2 I .\
SWT b a c te r ia l counts when the co n ta ct p la te  count i s  z e r o . 
S . aureus CNS/M
1 2 3 4  1 2 3 4 5 6 7
SWT b a c te r ia l count ( lo g )  SWT b a c te r ia l count ( lo g )
The coloured  areas, denote the number o f  t o t a l  ob servation s where one 
or more o f  the o ther groups o f b a c te r ia  numbered over 500 (over 100 
below) on th e con tact p la te .
D ip h th ero id s,
No. o f  
ob servation s
1 2  3 4 5 6 7 8 9
SWT b a c te r ia l count ( lo g )
FIGURE 2 2 .
F lu id  lo s s  during SWT sam pling, 
500-
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4 ,  D i s c u s s i o n  and C o n c l u s io n s
4 .1  B a c t e r i a l  F l o r a  o f  A.D. p a t i e n t s  and c o n t r o l s
T a b l e s  1 and d show t h e  q u a l i t a t i v e  b a c t e r i a l  c a r r i a g e  o f  t h e  v a r l u u s  
b a c t e r i a  f o r  b o t h  A.D. p a t i e n t s  and c o n t r o l s  a s  was d e t e r m i n e d  by t h e  t h r e e  
sam pl ing  t e c h n i q u e s  -  c o n t a c t  p l a t e s  , s u r f a c e  wash t e c h n i q u e  (SWT) and swabs .  
As h a s  been  found  p r e v i o u s l y  (Aly e t  a l«  1977, White  and Noble,  1986) 
S . a u r e u s  c a r r i a g e  r a t e s  were h i g h e r  f o r  A.D. p a t i e n t s  t h a n  f o r  t h e  normal ,  
h e a l t h y  p o p u l a t i o n .  T h i s  was found t o  be t r u e  f o r  a l l  body s i t e  examined,  
jhe  d i f f e r e n c e s  found  f o r  lMu/M c a r r i a g e  be tw een  the; two g r o u p s  were no t  
s t a t i s t i c a l l y  s i g n i T i c a n t .  D i p h t h e r o i d  cas r i a g e  i n t e r p i  e la t ion?  was ies=-
c l e a r  w i th  t h e  SWT-medium 3 c a r r i a g e  r a t e s  n o t  b e in g  s i g n i f i c a n t l y  d i f f e r e n t  
f o r  A.D, p a t i e n t s  and c o n t r o l s .  The d i f f e r e n c e s  f o r  t h e  c o n t a c t  p l a t e  and 
isWT media 1 and 2 r a t e s  were s t a t i s t i c a l l y '  s i g n i f i c a n t  though  and h i g h iy  -=o 
f o r  a l l  t h e  swabbed body s i t e s .
C a r r i a g e  r a t e s  f o r  S . a u r e u s  SWT b lood  a g a r  ( i n c u b a t e d  a e r o b i c a l l y  and 
a n a e r o b i c a l l y ) a r e  v e ry  s i m i l a r .  T h i s  i s  a l s o  t r u e  f o r  CNS/H and
d e m o n s t r a t e s  t h e  f a c u l t a t i v e  a n a e r o b i c  a b i l i t y  o f  s t a p h y l o c o c c i . Micrococc i  
a r e  o b l i g a t e  a e r o b e s  (Morse,  1980) and a s  t h e  CNS/M a n a e r o b i c  c a r r i a g e  r a t e  i s  
no t  g r e a t l y  l e s s  ( i f  l e s s  a t  a l l )  t h a n  t h e  a e r o b i c  r a t e ,  i t  s u g g e s t s  t h a t  t h e  
m ic r o c o c c i  formed a  s m a l l  p a r t  o f  t h e  CNS/M g r o u p i n g .
C o n v e r s e ly  t h e  d i p h t h e r o i d  c a r r i a g e  r a t e  d i f f e r e n c e s  f o r  t h e  SWT a e r o b i c  
and a n a e r o b i c a l l y  i n c u b a t e d  blood  a g a r ,  might  s u g g e s t  t h a t  o b l i g a t e  a e r o b i c  
d i p h t h e r o i d s  c o n s t i t u t e  a q u a r t e r  to  a t h i r d  o f  t h e  t o t a l  d i p h t h e r o i d  s k i n  
f l o r a .
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MacConkey a g a r  (SWT-Medium 3)  was i n i t i a l l y  c hosen  f o r  d e t e c t i o n  o f  Gram 
n e g a t i v e  b a c t e r i a l  s p e c i e s .  The number o f  Gram n e g a t i v e s  found d i d  no t
j u s t i f y  t h i s  medium's  u s e . I t  was a l s o  g e n e r a l l y  l e s s  good a t  S . a u r e u s  
/  CNS/M ana d i p h t h e r o i d  d e t e c t i o n  t h a n  was b lood  a g a r  i n c u b a t e d  a e r o b i c a i i y ,  
I n  any  f u t u r e  s t u d i e s  i t  might  be  p r e f e r a b l e  to  u s e  C .L .E .D .  medium to  s e e  i f  
t h i s  medium r e a l l y  i s  s u p e r i o r  t o  GWl medium 1, a s  c o u l d  be  c o n s t r u e d  from 
t h e i r  r e l a t i v e  c a r r i a g e  r a t e s  d e t e c t e d  (T a b le  1 ) .  o r  w he the r  t h e  b e t t e r  
d e t e c t i o n  r a t e  o f  C .L .E .D .  medium i s  i n  f  a<_t due to  u s i n g  c o n t a c t  piat i=b.
In T a b le  2 n a s a l  c a r r i a g e  f o r  A.D, p a t i e n t s  and c o n t r o l s  were found to  
be  90« and 5dX r e s p e c t i v e l y .  A1y e t  a i , 197/  found t h e  a n t e r i o r  n a r e s  o f
A.D. p a t i e n t s '  S . a u r e u s  c a r r i a g e  r a t e  to  de 7 v %. the  normal  neai 'uhy
p o p u l a t i o n  h a s  shown g r e a t  v a r i  u u i l l t y  I  i i s t u d i e s  on S . a u r e u s  n a s a l  c a r r i a g e  
r a t e s  though 19-40% i s  common (Noble e t  a l ,  1967) ,  T h i s  s t u d y ' s  h i g h e r  v a lu e  
o f  53% may be  s l i g h t l y  p o s i t i v e l y  b i a s e d  due to  t h e  i n c l u s i o n  o f  h o s p i t a l  
s t a f f  a s  6 /2 0  o f  our  c o n t r o l s ,  4 o f  which were 5 . a u r e u s  p o s i t i v e ,
4 . 2  C o r r e l a t i o n  o f  b a c t e r i a l  numbers  be tw een  c o n t a c t  p l a t e  sampl ing
SWT-Medium 1
T h is  com par i son  was u n d e r t a k e n  t o  s e e  i f  b a c t e r i a l  numbers  o b t a i n e d  by 
c o n t a c t  p l a t e  s ampl in g  were comparab le  to  t h o s e  from t h e  SWT. I f  c o r r e l a t i o n  
was found c o n t a c t  p l a t e s  o f f e r  a  f a s t e r  .more c o n v e n i e n t  method f o r  e x t e n s i v e  
s am pl ing  o f  A.D. p a t i e n t s .
F i g u r e  1 i s  a  compar ison  o f  t h e  mean body s i t e s  c o r r e l a t i o n  o b t a i n e d  
from each A.D. p a t i e n t .  C o r r e l a t i o n s  f o r  S . a u r e u s  and CNS/M were found to  be 
f a i r l y  c o n s i s t a n t  and r e a s o n a b l e  (Median c o r r e l a t i o n s  o f  0 . 5 9  and 0 .4 9  
r e s p e c t i v e l y ) .  As each p e r s o n ' s  c o r r e l a t i o n  was based  on 8 -10  o b s e r v a t i o n s  
( i . e .  body s i t e s ) ,  t h e  c o n s i s t e n c y  i s  good.  There  was no c o r r e l a t i o n  f o r  t h e  
d i p h t h e r o i d s  ( 0 .0 8  m ed ian ) .
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S i m i l a r  f i n d i n g s  were o b t a i n e d  ( F i g u r e  E) when t h e  mean c o r r e l a t i o n s  f o r  
each  body s i t e  be tw een  ft.D. p a t i e n t s  were compared .  S . a u r e u s  and CNS/M gave  
c o r r e l a t i o n s  be tw een  t h e  v a r i o u s  body s i t e s  o f  0 .4 1  and 0 . 5 5  r e s p e c t i v e l y  
w hereas  t h a t  f o r  t h e  d i p h t h e r o i d s  was - 0 . 5 5 .
The c o n c l u s i o n s  drawn from t h e s e  f a c t s  a r e  t h a t  S . a u r e u s  and CNS/M 
numbers  on A.D. p a t i e n t s  a r e  com parab le  be tween  p a t i e n t s  o r  body s i t e s  and 
b e tw een  c o n t a c t  p l a t e  and SWT s a m p l in g .  T h i s  i s  n o t  v: ue f o r  t h e
d i p h t h e r o i d s .  These f i n d i n g s  s u g g e s t  i t  i s  p o s s i b l e  to  u s e  c o n t a c t  p l a t e s  
f o r  e x t e n s i v e  m o n i t o r i n g  o r  b . a u r c o s  and lNS/H i n  c l i n i c a l  s r u b i e s  or  A.D.
P o s s i b l e  r e a s o n s  a s  t o  why t h e  d i p h t h e r o i d s  d i d  n o t  c o r r e l a t e  b e t t e r  a r e  
a s  f o l l o w s ? — ( i )  W i l l i a m son  and Ki igman, i 953 s u g g e s t  a  d s  40 nour  i n c u b a t i o n  
f o r  b a c t e r i a  r e c o v e r e d  by t h e  SW! . In  t h i s  s t u o y  an in=_ubstion o f  04 h o u r s  
was p r e r e r r e d  f o r  f a s t e r  r e s u l t s .  i n  p r e l i m i n a r y  s t u d i e s ,  s i m i l a r  c o u n t s  u f  
d i p h t h e r o i d s  were o b t a i n e d  from e x a m i n a t i o n  o f  a  p l a t e  a f t e r  bo th  04 and 48 
hour  i n c u b a t i o n .  C o l o n i e s  co u ld  be e x t r e m e l y  s m a l l  a t  04 h o u r s  though and 
t h e r e f o r e  i t  i s  p o s s i b l e  t h a t  i n c o r r e c t  c o u n t s  were t a k e n ,  (0)  .An
a l t e r n a t i v e  e x p l a n a t i o n  i s  t h a t  t r i t o n  X-100 i s  t o  some e x t e n t  b a c t e r i c i d a l , 
p a r t i c u l a r l y  so f o r  t h e  d i p h t h e r o i d s .  Bloom e t  a l .  1979 recommend no more 
t h a n  30 m in u te s  s h o u ld  e l a p s e  be tween sam p l ing  and i n o c u l a t i o n  o f  t h e  b a c t e r i a  
on to  a g a r .
Th i s  im m ed ia te ly  p o s e s  a problem in  t h i s  s t u d y  a s  t h e  e x t e n s i v e  sam pl in g  
o f  a  p e r s o n  took  45 m in u te s  to  an hour  a f t e r  which sam ples  were measured and 
d i l u t e d  b e f o r e  b e in g  t r a n s f e r r e d  to  a g a r .  Lower SWT loge  c o u n t s  f o r  t h e
d i p h t h e r o i d s  a r e  s e e n  in  F i g u r e  E w i th  most i n  t h e  r a n g e  6-10  compared to  
S . a u r e u s  and CNS/M, r a n g e  o f  S-1E.  T h i s  s u g g e s t s  t h a t  t h e  second  e x p l a n a t i o n
i s  t h e  c o r r e c t  one a s  d i p h t h e r o i d  c o n t a c t  p l a t e  numbe r s  t end  ed to  come in  t h e
midd le  o f  t h e  r a n g e  o f  S . a u r e u s  and CNS/M c o n t a c t  p l a t e  numbers .  I f  t h i s  i s
t h e  c a s e  t hen  i t  i s  l i k e l y  t h a t  c o n t a c t  p l a t e s  can  be used  (even p r e f e r r e d )
m s  read  o f  t h e  uW! f o r  e x t e n s i v e  ■_ i in ic3. i  s a m p l in g .
k I A-
At h i g h e r  c o n t a c t  p l a t e  b a c t e r i a l  num bers ,  a g g r e g a t i o n  o f  c o l o n i e s  was 
somet im es  o b s e rv e d .  A v a lu e  o f  1400 was g i v e n  to  t h o s e  p l a t e s  showing 
s e m i - c o n f l u e n t  b a c t e r i a l  growth .  Extreme c a r e  was t a k e n  c o u n t i n g  t h e  h i g h e r  
numbers ,  though due to  t h e  o c c a s i o n a l  l o c a l i s e d  a g g r e g a t i o n  o f  b a c t e r i a  
c o l o n i e s  s e en  on some p l a t e s ,  t h e s e  c o u n t s  must  be c o n s i d e r e d  l e s s  a c c u r a t e  
t h a n  lower b a c t e r i a l  c o u n t s .  In t h i s  a s p e c t  c o n t a c t  p l a t e s  a r e  l e s s  a c c u r a t e  
a t  d e t e r m i n i n g  b a c t e r i a l  numbers th a n  t h e  SWT.
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4 . 3  C o r r e l a t i o n  o f  b a c t e r i a l  numbers and c l i n i c a l  s t a t e
A l l  t h r e e  b a c t e i  i a l  g r o u p in g s  wei e  examined Tor t h e  d e g r e e  qt
c o r r e l a t i o n  be tw een  t h e  c l i n i c a l  s t a t e  o f  t h e  s k i n  (eczema l e v e l )  and
b a c t e r i a l  numbers  f o r  t h e  c o n t a c t  p l a t e s  and SWT media 1, E and 3 .  The
r e s u l t s  a r e  t o  be s e e n  i n  F i g u r e s  3 - 1 4 .  C o n s i d e r i n g  f i r s t  t h e  c o r r e l a t i o n s  
be tw een  eczema l e v e l  and c o n t a c t  p i a t e  b a c t e r i a l  numbers .  3 . a u r e u s C:{
i n c r e a s i n g  t r e n d  o f  b a c t e r i a l  numbers w i th  i n c r e a s i n g  s e v e r i t y  ox iIib Si_zema 
w i th  t h e  h ig h  p r o b a b i l i t y  (o<< 0 .001 )  t h i s  was n o t  a  ch a n ce  o b s e r v a t i o n .  
CNS/M showed no change  (p.--’0 . 0 5 /  and t h e  d i p h t h e r o i d s  d e c r e a s e d  i n  numbers a s  
eczema oecome worse  55. 00! ' - -.p/0.0i/ .
The SWT media i ,  E and 3/eczema l e v e l  c o r r e l a t i o n  a l s o  showed an
i n c r e a s e  i n  S . a u r e u s  numbers w i th  eczema l e v e l  though t h i s  was l e s s  d i s t i n c t
( exam in ing  t h e  9 5 /  c o n t i d e n c e  l i m i t s /  t h a n  f o r  t h e  c o n t a c t  p l a t e s .  CNS/M
showed a  s m a l l  i n c r e a s i n g  t r e n d  o f  SWT numbers w i th  eczema s e v e r i t y  though 
i n c r e a s e s  were l e s s  o v e r a l l  t han  f o r  3 . a u r e u s . No t r e n d  was n o t i c e d  f o r  t h e  
d i p h t h e r o i d s  t h o u g h , a s  ment ioned p r e v i o u s l y ,  t h i s  might  be due t o  t h e  e f f e c t s  
o f  t r i t o n  X-100 on t h e  d i p h t h e r o i d  numbers .
In  view o f  t h e  h i g h e r  sample numbers in  t h e  c o n t a c t  p l a t e / e c z e m a  l e v e l  
c o r r e l a t i o n s  g i v i n g  h i g h e r  p r o b a b i l i t i e s  th a n  f o r  t h e  SWT/eczema l e v e l  
c o r r e l a t i o n s  t h a t  t h e  o b s e r v a t i o n s  were no t  due to  c hance  a l o n e  and t h e  
e f f e c t s  o f  t r i t o n  X-100 on SWT d i p h t h e r o i d  numbers ,  t h e  c o n t a c t  p l a t e
r e l a t i o n s h i p  i s  most l i k e l y  to  show t h e  " t r u e "  r e l a t i o n s h i p ,
Although  h igh  S . a u r e u s  numbers have p r e v i o u s l y  been  r e c o v e r e d  from 
e czem atous  l e s i o n s  a d i r e c t  r e l a t i o n s h i p  had no t  been e s t a b l i s h e d .  CNS/M
numbers d i d  no t  a p p e a r  to be so s i g n i f l e a n t l y  r e l a t e d  to  eczema s e v e r i t y  
though a l l  t h r e e  SWT r e s u l t s  i n d i c a t e d  i n c r e a s i n g  CNS/M numbers w i th  eczema 
l e v e l .  S i g n i f i c a n t  i n v e r s e  c o r r e l a t i o n  be tween d i p h t h e r o i d  numbers and
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Two q u e s t i o n s  a r i s i n g  from t h e s e  r e s u l t s  a r e  do 5 . a u r e u s  (and l e s s  so 
CNS/ft) and d i p h t h e r o i d s  compete  f o r  b i n d i n g  s i t e s  or. s k i n  t h a t  on A.D* 
p a t i e n t s  a r e  more f a v o u r a b l e  to  S . a u r e u s  o r  l e s s  f a v o u r a b l e  t o  d i p h t h e r o i d s  
and does  S . a u r e u s  c a u s e  o r  a g g r a v a t e  l e s i o n s  on e c ze m a tous  s k i n ?  These
q u e s t i o n s  a r e  c o n s i d e r e d  more f u l l y  i n  4 - . l i  S p e c u l a t i o n s  on A.E*.
p a t h o g e n e s i s
4 . 4 .  L o n g i t u d i n a l  s t u d y  o f  ft.D. P a t i e n t s
Of t h e  6 p a t i e n t s  examinee c= t i m e s  a t  6 week ly  i n t e r v a l s  o n i y  u
showed S . a u r e u s  c a r r i a g e  a t  a l l  body s i t e s  each  t im e  t h e y  were examined .
P a t i e n t s  A. L and L* r e s u i t s  at e  s=iuwn i n  Fxgu= e s  i-_; = 16 and x / .  ih s
f i r s t  p o i n t  o t  n o t e  i s  m a t  t h e  5 . a u r s u s  numbers  vary'  g r e a t i y m u m  s i t e  
s i t e  and v i s i t  t o  v i s i t .  His togram p l o t s  o f  t h e  r a t i o s  o f  w i t h i n  body s i t e ,  
a c r o s s  t im e  s t a n d a r d  d e v i a t i o n  (a  measure  o f  a  p a t i e n t ' s  body s i t e s 5 S . a u r e u s  
numbers v a r i a t i o n  ove r  t im e. / /be tween  p e r s o n  s t a n d a r d  u e v i a t i o n  Tor t h a t  sx s  
(a  measure  o f  t h e  v a r i a t i o n  o f  d i f f e r e n t  p a t i e n t s 5 S . a u r e u s  numbers a t  a  
p a r t i c u l a r  body s i t e )  a r e  g iv e n  to  d e m o n s t r a t e  t h e  v a r i a b i l i t y  o f  5 . a u r e u s  
c o l o n i s a t i o n  between  t h e  s i t e s  a c r o s s  t i m e .  P a t i e n t s  A and D show g r e a t  
v a r i a b i l i t y  whereas  p a t i e n t  C5s body s i t e s  a r e  l e s s  v a r i a b l e  in  r e l a t i o n  to  
S . a u r e u s  c o l o n i s a t i o n .
Eczema l e v e l s ,  a s  "eco rded .  u s u a l l y  change  by o n l y  1 ove r  6 weeks,  
o c c a s i o n a l l y  E and o n ly  once 3 s u g g e s t i n g  t h a t  t h e  mechanisms or. f a c t o r s  
in v o lv e d  in  s k i n  damage or  h e a l i n g  t a k e s  l o n g e r  t h a n  6 weeks to  change  h e a l t h y  
s k i n  to  s e v e r e l y  eczematous  s k i n  o r  v i c e  v e r s a .
v  t r  I b o  *4 , 5  Large S . a u r e u s  numbers p rec e de  d e r m a t i t i s  o r  vit
The above q u e s t i o n  was c o n s i d e r e d  in  view o f  the  di< exfc 
r e l a t i o n s h i p  between S . a u re u s  numbers and eczema s e v e r i t y  found in  t h i s  s t u d y .
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s t a t i c )  o v e r  t h e  6 weekly i n t e r v a l s  be tw een  v i s i t s  o f  t h e  l o n g i t u d i n a l  s t u d y  
were examined (Tab le  3 ) ,  I t  may be s e e n  t h a t  i f  3 . a u r e u s  numbers r i s e ,  t h e  
eczema l e v e l  i s  t w i c e  a s  l i k e l y  to  r i s e  t h a n  to  f a l l  o v e r  t h e  s u b s e q u e n t  s i x  
weeks.  There  were 75 o b s e r v a t i o n s  where t h e  eczema l e v e l  remained  s t a t i c
a f t e r  a  r i s e  i n  5 . a u r e u s  numbers ,  though i t  c a n  a l s o  be s e e n  t h a t  s u b s e q u e n t  
t o  a  r i s e  i n  eczema l e v e l  th e n  cj. a u r s u s  numbers  a r e  more l i k e i y  to  T a i l  t n a n  
r i s e .  T h i s  l a s t  o b s e r v a t i o n  does  n o t  c onc u r  w i th  t h e  d i r e c t  r e l a . t i o n s h i p  
found be tween  S . a u r e u s  numbers and eczema l e v e l .  Large  S . a u r e u s  numbers a r e  
t h u s  more l i k e l y  to  p r e c e d e  eczema th a n  v i c e  v e r s a .
The t a b l e  f i g u r e s  a r e  l i k e i y  a f f e c t e d  by t h e  Tac t  t h a t  no
d i T f e r e n t i a t i o n  was mads i n  +1 o r  ~ 1000 zj, a u r  s u s  numbers ,  b o t h  b e in g  c oun te d
a s  ^  r i s e .  G r s a t s j  e l u c i d a t i o n  may be  b= uughx- a b u u t  by chang ing  t h e  t ime  
p e r i o d  be tween  v i s i t s  a l t h o u g h  g r e a t e r  c i a  r  11y oT t h e  r e s u l t s  may n o t  be 
p o s s i b l e  i f  «a u r  s u s  i s  on ly  one r a c t o r  whicn may c a u s e  d e r m a t i t i s  ( s e e  l a t e r  
i n  4 .11  ' S p e c u l a t i o n s  on A.D. p a t h o g e n e s i s ' ) .
4 . 6  B a c t e r i o p h a g e  t y p in g  o f  S , a u r e u s  i s o l a t e s
T a b le  4 shows t h e  phage t y p e s  o f  a l l  S . a u r e u s  i s o l a t e s  r e c o v e r e d  from
eczema p a t i e n t s  d u r in g  t h e  s t u d y .  As may be s e e n 5 t h e  p redom inan t  group was 
t h a t  o f  group 3 (46% o f  i s o l a t e s )  w h i l s t  l e a s t  o b s e rv e d  was group 1 (3%)
These  r e s u l t s  may be compared to  t h o s e  o f  Lever  e t  a l , 1988 from which i t  may
be s e e n  t h a t  fewer  o f  ou r  i s o l a t e s  were n o n - t y p a b l e  and o f  t h e  t y p a b l e  g r o u p s ,  
group  3 was a g a i n  t h e  most o f t e n  o bse rve d  -  a l s o  found by Aly ,  1980. Tab le  5 
d e m o n s t r a t e s  t h a t  50% o f  t h e  p a t i e n t s  examined had two o r  more g roups  i s o l a t e d  
from t h e i r  s k i n .
An e x a m i n a t i o n  o f  the  phage t y p e s  ove r  t ime  i s  shown f o r  t h e  
s e q u e n t i a l l y  s t u d i e d  p a t i e n t s  (T a b le s  5 -10)  These show t h a t  t h o s e  p a t i e n t s  
w i th  t h e  g r e a t e r  numbers o f  S . a u r e u s , p a t i e n t s  A, C and Ds tended  to  have a 
dominant  group a l t h o u g h  o t h e r  t r a n s i e n t  g roups  mav be f o u n d , P a t i e n t  E a l s o
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seems to  show t h i s ,  w h i l e  p a t i e n t s  B I. F have  inore v a r l e t y  o f  E . a u r e u s  g roups  
fo u n d .  An e x p l a n a t i o n  o f  t h e s e  f i n d i n g s  may be g i v e n  i f  s k i n  S . a u r e u s  i s  
t h o u g h t  t o  o c c u r  t h ro u g h  c o n s t a n t  d i s s e m i n a t i o n  from t h e  n a r e s  ( U n i te  and 
Sm i th ,  1964) .  T a b le  11 shows t h a t  14/16  o b s e r v a t i o n s  have n a s a l  and
p redom inan t  c u t a n e o u s  b «a u r s u s  or  t h e  same group whsras  t n s  d o b s e r v a t i o n s  
t h a t  d i d  n o t  s t i l l  had t h e  n a s a i  i s o l a t e  group on t h e  s k i n  i n  q u a n t i t y .  
Indeed  t h o s e  p a t i e n t s  w i th  dominant  g ro u p s  A, C, D and E a lm o s t  a lw ays  have a 
n a s a i  S . a u r e u s  i s o l a t e  (Tab le  IE) w h i l e  t h o s e  t h a t  d i d  n o t ,  B and F, were 
t h o s e  where more c u t a n e o u s  b>. a u r s u s  group  v a r i e t y  was found ( l a b i e s  b i & / .
4 . 7  Sk in  t r e a t m e n t  a f f e c t  on b a c t e r i a l  numbers
Comparison of  t h e  t h r e e  t r e a t m e n t s  was made by c u n s i d s r i n o  t h e  « change
03.C 101 numoer s i  i .  v  i  £  a
M upiroc in  t r e a t m e n t  was performed on f i v e  p a t i e n t s ,  i n i t i a l l y  6 b u t  one 
p a t i e n t  was w i thdrawn due t o  an eczema f l a r e  between days  4 and 7 and was 
g i v e n  a p p r o p r i a t e  t o p i c a l  s t e r o i d  t r e a t m e n t ,  nV8r -SyEb WSF 0 mad8 Lm t ll8
b a c t e r i a l  numbers f o r  each  day .  Two p a t i e n t s  had d i p r o s o n e  t r e a t m e n t  and one 
‘c om bine d1 t r e a t m e n t .  F u r t h e r  t r e a t m e n t  s t u d i e s  were no t  made a s  m e t h i c i 11 in  
r e s i s t a n t  s t a p h y l o c o c c i  (MRS) a r o s e  a f t e r  c o m b in a t io n  t r e a t m e n t  a l t h o u g h  no 
MRS a r o s e  s u b s e q u e n t  t o  m up i roc in  o r  s t e r o i d  t r e a t m e n t  on t h e i r  own.
S , a u r e u s  numbers d e c l i n e d  wi th  a l l  t h e  t r e a t m e n t s .  The a n t i b i o t i c  
m u p i r o c i n ' s  d i r e c t  e f f e c t  on 5 . a u r e u s  c l e a r e d  t h e  s k i n  t o t a l l y  by th e  second 
sam pl in g  though some r e c o l o n i s a t i o n  was o bse rve d  by day 7,  D iprosone  was
a l s o  h i g h l y  e f f e c t i v e  i n  r e d u c in g  S . a u r e u s  ove r  t h e  week though a t  no t ime was 
S . a u r e u s  e r a d i c a t e d .  Reduc t ion  was a l s o  s lo w e r  than  by use  o f  m up i roc in  wi th
o n l y  a p p r o x i m a t e l y  60% S . a u re u s  r e d u c t i o n  by day 4.  The c o m bina t ion
t r e a t m e n t  by day 4 gave 3 . a u reus  r e d u c t i o n  i n t e r m e d i a t e  to  e i t h e r  o f  t h e  o t h e r  
t r e a t m e n t s  bu t  was c l o s e r  to  m up i roc in  t r e a t m e n t  a lo n e  than  to  d i p r o s o n e  
a l o n e .  By day 7 t h e  combined t r e a t m e n t  p roduced t h e  g r e a t e s t  S , a u r e u s
CNS/M were i n i t i a l l y  g r e a t l y  r ed u c e d  by m u p i r o c in  and c o m b in a t io n  
t r e a t m e n t s  though m up i roc in  was l e s s  e f f e c t i v e  a t  r e d u c i n g  d i p h t h e r o i d s .  
T h i s  c o n f i r m s  m u p i r o c in  a s  c h i e f l y  an a n t i s t a p h y l o c o c c a l  a g e n t  (Mellows,  1985) 
i t  i s  i n t e i  e-=ting t h a t  m u p i ru c in  ano combi n a t i o n  t r e a t m e n t s  had l e s s  o f  
an  e f f e c t  on CNS/M numbers t han  S . a u r e u s  numbers  w i th  5.7% and 15.8% CNS/M 
s u r v i v a l  r a t e s  and 0,0% and 5.3% S , a u r e u s  s u r v i v a l  r a t e s  r e s p e c t i v e l y .  A f t e r  
m u p i r o c in  t r e a t m e n t  t h e  CNS/M r e c o v e r  to  £3,9% by day 7 compared w i th  £,4% f o r
S . a u r e u s  though S . a u r e u s  e r a d i c a t i o n  ( a s  d e t e c t e d  by t h e  s a m p le s )  would have  a  
b e a r i n g  on i t s  r e c o v e r y .  A f t e r  combined t r e a t m e n t  CNS/M r e c o v e r  t o  49,7% a t  
day / ,  compared to  a  c o n t i n u e d  d e c r e a s e  to  z),4% Tor S , a u r e u s , At oay / i t  i s  
a l s o  i n t e r e s t i n g  t h d t  d i p r o s o n e  has  i n c r e a s e o  uNS/M numbers  ano o n i y  s l i g n t l y  
r ed u c e d  t h e  d i p h t h e r o i d s  w h i l e  hav ing  g r e a t l y  r e d u c e d  S , a u r e u s  from t h e  day 
one numbers .
4 , 8  C l i n i c a l  e f f e c t s  o f  t h e  t r e a t m e n t s
Comparison o f  t h e  t r e a t m e n t  a f f e c t s  was made by e xam in ing  t h e  p e r c e n t a g e  
of  body' s i t e s  examined t h a t  improved,  were s t a t i c  o r  grew worse  c l i n i c a l l y  
ove r  t h e  week’s  t r e a t m e n t  (Table  13) ,
While  m u p i ro c in  does remove S . a u re u s  t h e  b e s t ,  i t  p roved  to  be. t h e  l e a s t  
c l i n i c a l l y  e f f e c t i v e  o f  t h e  t h r e e  t r e a t m e n t s  w i th  15% o f  s i t e s  d e t e r i o r a t i n g , 
No c l i n i c a l  d e t e r i o r a t i o n  o f  s i t e s  was s e e n  w i th  s t e r o i d  o r  c o m b in a t io n  
t r e a t m e n t s  t h e  l a t t e r  o f  which a c h ie v e d  t h e  l a r g e s t  p e r c e n t a g e  of  improved 
s i t e s .  The a n t i - i n f l a m m a t o r y  a f f e c t  o f  t h e  t o p i c a l  s t e r o i d  was most 
b e n e f i c i a l  in  a d d i t i o n  to t h e  a n t i b i o t i c  a f f e c t .  The r e s u l t s  t h e r e f o r e  
concu r  w i th  t h o s e  o f  Leyden and Kligman,  1977.
Tab le  14 d e m o n s t r a t e s  t h a t  maximal improvement  w i th  m u p i r o c in  t r e a t m e n t  
o c c u r r e d  a f t e r  14 d a y s .  Pe rhaps  S . a u r e u s  (an a g g r a v a t i n g  f a c t o r ? )  removal
a l l o w s  t h e  s k i n  to  h e a l ,  though l e s s  r a p i d l y  t h a n  w i th  d i p r o s o n e .
4.9 S.aureus isolate antibiotic sensitivities
M e t h i c i 11 i n  r e s i s t a n t  5 . a u r e u s  (MRSA) s t r a i n s  a r e  s p r e a d i n g  c a u s i n g  
s i g n i f i c a n t  amounts  o f  h o s p i t a l  a c q u i r e d  i n f e c t i o n  (MacDonald, 1982) .  These 
e p id e m ic  s t r a i n s  p o s s e s s  v a r i o u s  mechanisms f o r  r e s i s t i n g  a n t i b i o t i c  a c t i o n .  
For  t h i s  r e a s o n  we examined t h e  a n t i b i o t i c  s e n s i t i v i t i e s  o f  60 o f  ou r  i s o l a t e s  
f o r  m e t h i c i l l i n  and m u p i r o c in  r e s i s t a n c e .  M upi roc in  o f f e r s  a  p o t e n t i a l  
method o f  c o n t r o l  f o r  m u l t i p l e  r e s i s t a n t  s t r a i n s .
None o f  our  60 i s o l a t e s  ( from t h e  i n i t i a l  p r e - m u p i r o c i n / d i p r o s o n e  t r e a t m e n t  
p a r t  o f  t h e  s t u d y )  showed MRSA or  m u p i r o c in  r e s i s t a n c e  though MRSA found 
d u r i n g  t h e  t r e a t m e n t  s t u d i e s  (by t h e  W este rn  I n f i r m a r y  B a c t e r i o l o g y  D e p t . )  
ca u se d  t h e  t e r m i n a t i o n  o f  t h e  t r e a t m e n t  s t u d i e s  on e j f t h i c a l  g r o u n d s .
4 . 1 0  Lon t a c t  p l a t s  and iz>WT compar ison
The t h r e e  h i s t o g r a m s  in  F i g u r e  20 d e m o n s t r a t e  t h a t  no b a c t e r i a  o b t a i n e d  
by t h e  SWT, when a t  t h e  same s i t e  a p o s i t i v e  c o n t a c t  p l a t e  r e s u l t  f o r  t h a t  
b a c t e r i u m  g r o u p in g  was o b t a i n e d ,  o c c u r r e d  overw he lm ing ly  when t h e  c o n t a c t  
p l a t e  numbers were 20 o r  l e s s .  Th is  was t h e  c a s e  f o r  73% o f  S . a u r e u s , 64% o f  
CNS/M and 80% o f  d i p h t h e r o i d  c o n t a c t  p l a t e  p o s i t i v e ,  SWT z e ro  o b s e r v a t i o n s .  
The o t h e r  20-36% d i s c r e p a n c y  may be a s  a r e s u l t  o f  t h e  f a c t  t h a t  t h e  two 
sam p l ing  t e c h n i u e s  were performed imm edia te ly  a d j a c e n t  to  each  o t h e r ,  a t  t h e  
same body s i t e ? to  avo id  one t e c h n i q u e  a f f e c t i n g  t h e  b a c t e r i a l  numbers removed 
by t h e  o t h e r  t e c h n i q u e  a s  would occur  when perfo rmed  on t h e  e x a c t  same s i t e .
C o n v e r s e ly  she number o f  o b s e r v a t i o n s  o b t a i n e d  when SWT gave p o s i t i v e  
b a c t e r i a l  c o u n t s  and c o n t a c t  p l a t s  none a r e  shown in  F i g u r e  21,  When
c o l o u r e d  a r e a  o b s e r v a t i o n s  a r e  removed i t  may be s e e n ,  e s p e c i a l l y  fo
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number o f  a l l  o b s e r v a t i o n s  f o r  a l l  t h e  b a c t e r i a  a r e  s m a l l e r  t h a n  t h e  
o b s e r v a t i o n s  on t h e  p r e v i o u s  page im ply in g  t h a t  c o n t a c t  p l a t e s  a r e  more l i k e l y  
t o  d e t e c t  t h e  t h r e e  b a c t e r i a l  g roups  t h a n  t h e  SWT. I t  s h o u l d  be  no ted
however  t h a t  b o t h  s e t s  o f  o b s e r v a t i o n s  a r e  s m a l l  compared t o  t h e  t o t a l  number 
o f  o b s e r v a t i o n s  w i t h  b o th  p o s i t i v e  o r  b o th  n e g a t i v e .
The d iag ra m  i n  F i g u r e  22 shows a n o t h e r  f a c t o r  a f f e c t i  ng c a l c u l a t i o n  o f  
b a c t e r i a l  numbers  by t h e  SWT« F l u i d  l o s s  d u r i n g  sa m p l in g  h a s  an  a f f e c t  on 
number c a l c u l a t i o n  a s  numbers c a l c u l a t e d  a r e  c o r r e c t e d  f o r  e ach  s a m p l e ’s  f l u i d  
l o s s .  Some a l l o w a n c e  f o r  t h i s  has  been  made though  t h i s  assumed t h a t  f l u i d  
was n o t  r e c o v e r e d  on f i n a l  a s p i r a t i o n  o f  t h e  f l u i d  whereas  o c c a s i o n a l  l e a k a g e  
a round  t h e  edge  o f  t h e  t e f l o n  r i n g  d u r in g  s a m p l ing  was o b s e r v e d .  I f  l e a k a g e  
o n l y  o c c u r r e d  a t  t h e  end o f  each m i n u t e ' s  ' sampling t h e  ’’c o r r s u u i u n  f a c t o r *  
would a c c u r a t e l y  a l l o w  f o r  t h e  b a c t e r i a l  numbers l o = t ,  i f  lean.age on t h e  
o t h e r  hand o c c u r r e d  d u r i n g  sampl in g  t h e  f i n a l  c o n c e n t r a t i o n  o f  t h e  b a c t e r i a  i n  
t h e  wash f l u i d  w i l l  have been a l t e r e d  l e s s e n i n g  t h e  accuracy '  o f  t h e  
“c o r r e c t i o n  f a c t o r “ . F i g u r e  22 s u g g e s t s  t h a t  t h e  c a l c u l a t e d  b a c t e r i a l  numbers  
f rom each  sample  were g e n e r a l l y  comparab le  a s  most  o b s e r v a t i o n s  were n o r m a l ly  
d i s t r i b u t e d  a b o u t  0 . 2 6 - 0 . 30ml o f  n o n - r e c o v e r a b l e  wash f l u i d ,
4 .11  S p e c u l a t i o n s  on a t o p i c  d e r m a t i t i s  p a t h o l o g y
In  t h i s  t h e s i s  I have shown t h a t  a s  c l i n i c a l  s e v e r i t y  o f  eczema r o s e ,  
t h e  numbers  o f  S . a u r e u s  b a c t e r i a  a l s o  r o s e  whereas  t h o s e  o f  t h e  d i p h t h e r o i d s  
d e c l i n e d .  P a u c i t y  o f  d i p h t h e r o i d s  on eczem atous  s k i n  had been  p r e v i o u s l y
n o t e d - e s p e c i a l l y  f o r  t h e  l i p o p h i l i c  d i p h t h e r o i d s  Cftly e t  a l ,  1970) ,  The
s t u d y  showed t h e r e  was an i n v e r s e  r e l a t i o n s h i p  f o r  t h e s e  two b a c t e r i a l  t y p e s  
on e c ze m a to u s  s k i n .
CNS/M numbers  a ppeared  u n a f f e c t e d  by eczema s e v e r i t y ,  a s  d e te r m in e d  by 
c o n t a c t  p l a t e .  though th e  SWT d id  show some i n c r e a s e  i n  CNS/M numbers w i th  
eczema s e v e r i t y .  T h i s  was l e s s  than  was s e e n  f o r  S . a u r e u s , An i n v e r s e
 ^ ^  - F - .  x - r\\fC3 / M  -x x -x.-J .-I 4 fK n .- - 4 ^  - 4 1 t .* =i c i c l i i J i i b n ip  Tu! o.vivi u i p u i u t .  u iub  iiau - - - —...............—..................................  —• •u ■ c v  i  u u a  i  v  u a r a r ?  i  i u *  £ - ?  • —  = _ *  jl 3
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o f  “normal"  i n d i v i d u a l s  (ft ly e t  a l ,  1970) and on t h e  s k i n  ( H a rp i e s  and 
W i l l i a m s o n ,  1969) .  H a r p i e s  e t  a l ,  1969 p r o p o se d  t h a t  i n h i b i t o r  s t r a i n s  e x i s t  
among t h e  l i p o p h i l i c  d i p h t h e r o i d s  which c o n t r o l  t h e  e c o l o g i c a l  s t a t u s  o f  bo th  
c o c c i  and e n t e r o b a c r e r  s p e c i e s  a s  t h e  removal  o f  l i p o p h i l i c  d i p h t h e r o i d s  by 
a n t i b i o t i c s  a l l o w s  t h e  emergence  o f  S . a u r e u s  o r  e n t e r b a c t e r i a  a s  we l l  a s  
growth  o f  CNS/M- Indeed ftly e t  a l ,  1977 w r o t e  " t h e  p r e p o n d e r a n c e  o f  
l i p o p h i l i c  d i p h c n e r o i d s  i s  i n d i c a t i v e  o f  normal  h e a l t h y  s k i n " .  so wny does  
b o th  u n i n v o lv e d  and h s r m a t i t i c  s k i n  o f  eczema p a t i e n t s  have  r e l a t i v e l y  Tew
l i p o p h i l i c  d i p h t h e r o i d s ?
N u t r i e n t  f a c t o r s  a v a i l a b l e  t o  s k i n  b a c t e r i a  a r e  i m p o r t a n t .  Many
d i p h t h e r o i d  b a c t e r i a  have  an a b s o l u t e  r s g u i r e m s n t  f o r  u n s a t u r a t e c  T a t t y  ac i d s .  
Such s t r a i n s  a r c  oy Tar  t h e  most  numerous a e r o b i c  d i p h t n e r o i d s  o f  t h e  norms i 
skin f l o r a  ( H a r p i e s ,  1969 / .  PoIiock e t  s i .  19c-9 mors  s p e c i f i c a l l y  Tounc t h i s  
t o  be a b s o l u t e  dependence  on o l e i c  e c i d  \ c l 8 . 1 ) .  the pow er fu l  s e l f
d i s i n f e c t i n g  a b i l i t y  o f  t h e  s k i n  f o r  p o t e n t i a l  p a t h o g e n s ,  such  a s  s t r e p t o c o c c i  
and s t a p h y l o c o c c i  h a s  a l s o  been shown by Bur tenshaw, 1948 and R i c k e t t s  e t  a l  
( p e r s o n a l  communica t ion i n  P o l l o c k  e t  s i ,  1949/  to  be due  to  t h e  p r e s e n c e  oT 
o l e i c  a c i d  d e r i v e d  Trom s e b ac e o u s  s e c r e t i o n s .  O l e i c  a c i d  was a i so found to  
be  S . a u r e u s  i n h i b i t i v e  by Wynne and F o s t e r ,  1950 though c o n t r a r y  to  a l l  t h e s e  
f i n d i n g s  were t h o s e  o f  F r i t s c h e  and Z i t z ,  1973 whose s t u d y  s u g g e s t e d  o l e i c  
a c i d  " s t i m u l a t e d "  S . a u r e u s  g row th .  These v a r i a b l e  r e s u l t s  a r e  p r o b a b l y  due 
to  t e s t  p r o c e d u r e s  w i th  d i f f e r e n t  c o n c e n t r a t i o n s  o f  o l e i c  a c i d  and o t h e r  
growth medium s u b s t a n c e s .  The a t t e n t u a t i o n  o f  f a t t y  a c i d  b a c t e r i c i d a l  e f f e c t  
by c a lc iu m  and magnesium i o n s  has  been o b s e rv e d  ( G a l b r a i t h  e t  a l ,  1971) a s  has  
t h e  mutual  d e t o x i f y i n g  e f f e c t  o f  c h o l e s t e r o l  and o l e i c  a c i d ,  bo th  i n h i b i t o r y  
on t h e i r  own, may be some o f  t h e  f a c t o r s  t h a t  e x p l a i n  t h e  r a n g e  o f  r e s u l t s .  
C h o l e s t e r o l  forms a g r e a t e r  p r o p o r t i o n  o f  a t o p i c  d e r m a t i t i s  s eb ac e o u s  l i p i d s
than  t h a t  o f  a h e a l t h y  p e r s o n  and a t o p i c  d e r m a t i t i s  sebum h a s  
d e f i c i e n c y  o f  u n s a t u r a t e d  f a t t v  a c i d s  (Abe e t  a l ,  1978 and Ead e t  al
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The r e q u i r e m e n t  o f  d i p h t h e r o i d s  f o r  o l e i c  a c i d  and i t s  i n h i b i t o r y  
a f f e c t s  on o t h e r  b a c t e r i a  c o u ld  e x p l a i n  t h e  d e a r t h  o f  d i p h t h e r o i d s  and 
i n c r e a s e  i n  c o c c i  i f  o l e i c  a c i d  i s  l e s s  r e a d i l y  a v a i l a b l e  on a t o p i c  d e r m a t i t i c  
s k i n .  T h i s  i s  q u i t e  l i k e l y  ( s e e  b e lo w ) .  I t  i s  i n t e r e s t i n g  to  n o t e  t h a t  t h e  
C . a c n e s  b a c t e r i u m ,  r e s p o n s i b l e  f o r  acne  a t  p u b e r t y ,  i s  s t i m u l a t e d  by o l e i c  
a c i d  (Puhvel  and R e i s n e r , 197(5 ano P i i l s b u r y  and R e b e l l ,  1958 ) .  U n s a t u r a t e d
f a t t y  a c i d s  m  t h e  s x i n  a r e  d e r i v e d  l a r g e l y  from uhe sebum which h a s  i n c r e a s e d  
o u t p u t  a t  p u b e r t y  (W h e a t ly , 1965.’ = in  a d d i t i o n ,  a cne  p a t i e n t s  have a  lower 
i n c i d e n c e  o f  a t o p i c  d e r m a t i t i s  ( L i d d e l l ,  1976) ,
Removal o f  f a t t y  a c i d  from t h e  s k i n  by a c e t o n e  e n h a n c e s  s u r v i v a l  oT 
s t a p h y l o c o c c i  thougn r e p l a c e m e n t  o f  t h e  a c e t o n e  s o l u b l e  m a t e r i a l  w i l l  r e s t o r e  
t h e  i n h i b i t o r y  a c t i o n  o f  normal s k i n  (ft ly  e t  a l , 1978)= f tly e t  a l ,  1975
showed t h a t  t h e  s k i n  s u r f a c e  l i p i d  oT p e o p l e  who p o s s e s s  h ig h  norme.I s k i n  
p o p u l a t i o n s  and t o l e r a t e  l a r g e  numebrs o f  5 . a u r e u s  and C . a l b i c a n s  on t h e  s k i n  
was l e s s  t o x i c  i n  v i t r o  to  t h e s e  o rgan i sm s  t h a n  l i p i d s  f rom t h e  s k i n  o f  p e o p le  
on which t h e s e  o r g a n i s m s  do no t  p e r s i s t .
P r o s e ,  1965 n o te d  t h e  s e b ac e o u s  g l a n d s  in  t h e  s c a l p  o f  a t o p i c  d e r m a t i t i c  
i n f a n t s  a r e  r e d u c e d  in  number and show r e t a r d e d  deve lopm en t .  In  a d d i t i o n
t h e i r  b a s a l  c e l l s  a r e  s m a l l e r  t han  no rm al .  Low sebum o u t p u t  was r e c o r d e d  in  
a t o p i c  d e r m a t i t i c  i n d i v i d u a l s  and t h e  s k i n  s u r f a c e  l i p i d s  p r e s e n t  were 
d e f i c i e n t  in  c o n s t i t u e n t s  d e r i v e d  from s e b a c e o u s  g l a n d s  (Wheat ly ,  1965) .
P o l l o c k  e t  a l ,  1949 found t h a t  on d r y ,  g l a b o r o u s  s k i n  w h i l e  
n o n - 1 i p o p h i 1i c  d i p h t h e r o i d s  o c c u r ,  t hey  a r e  few in  numbers .  Thus t h e  s k i n  o f  
a t o p i c  d e r m a t i t i s  p a t i e n t s  has  l o s t  i t s  sebum b a c t e r i c i d a l  p r o t e c t i o n  and 
d i p h t h e r o i d  i n t e r f e r e n c e .  I t  i s  l i k e l y  t h i s  i s  t h e  r e a s o n  f o r  t h e  i n c r e a s e d  
numbers o f  o t h e r  b a c t e r i a  s e en  on a t o p i c  d e r m a t i t i c  s k i n  a s  w e l l  a s  t h e  
i n c r e a s e d  s u s c e p t i b i l i t y  o f  ft.D. s k i n  to  s k i n  i n f e c t i o n  by o t h e r  
m ic ro o rg a n i s m s  (Noble ,  1 9 8 i ) ,
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The q u e s t i o n  a r i s e s  a s  to  why t h e  s k i n  l i p i d s  s h o u l d  be  l a c k i n g  in  
u n s a t u r a t e d  f a t t y  a c i d ,  U n s a t u r a t e d  f a t t y  a c i d  m e ta b o l i s m  o f  bo th  a t o p i c  
d e r m a t i t i s  and h ea l thy '  i n d i v i d u a l s  was examined th ro u g h  t h e  l i t e r a t u r e  
a v a i l a b l e .  Hansen,  1937 r e g a r d e d  eczema a s  an e x p r e s s i o n  o f  u n s a t u r a t e d
f a t t y  a c i d  d e f i c i e n c y .  On t r e a t m e n t  o f  p a t i e n t s  w i th  u n s a t u r a t e d  f a t s  he 
found  t h a t  c o i n c i d e n t  w i th  a  =>erum l e v e i  i n c r e a s e  oT u n s a t u r a t e d  T a t s  was a  
c l i n i c a l  improvement .  His  r e s e a r c h  was based  on t h a t  oT B u r r , i98V who found 
t h a t  r a t s  p l a c e d  on c o m p l e t e l y  f a t  f r e e  d i e t s  ( b u t  o t h e r w i s e  a d e q u a t e ;  soon  
de v e lo p  a  d e f i n i t e  syndrome which began w i th  s k i n  s c a l i n e s s .  This-
d i s a p p e a r e d  on r e a d d i t i o n  ot r a t  to  t h e  diet.
C o r n b l e e t , 19-85 u s in g  maize o n  (an  u n s a t u r a t e d  Ta t ty '  a c i o  s o u r c e ;
o r a l l y  a d m i n i s t e r e d  a l s o  found eczema improvement .  O th e r  f i n d i n g s ,  such  a s  
t h o s e  o f  Taub and Zakcn,  19-85 u s in g  i i n s e e o  o i l , d i o  n o t  c o n f i r m  t h e  o r i g i n a l  
r e p o r t s  and t h e  t r e a t m e n t  was b ro u g h t  i n t o  d i s r e p u t e .
R e c e n t l y  t h e  s u b j e c t  has  r e s u r f a c e d  w i th  ev e n in g  p r i m r o s e  o i l  (LTamol; 
b e in g  a d v o c a t e d  f o r  t r e a t m e n t .  Evening p r i m r o s e  o i l  (EPO) i s  a  r i c h  s o u r c e  o f  
u n s a t u r a t e d  f a t t y  a c i d s .  Tns c o m p o s i t i o n  o f  EPO (Manku, lvS8)  i s .  p a l m i t i c  
a c i d  ( c l 6 : 0 )  -  6%, s t e a r i c  CcI8 :0;  -  2%, o l e i c  ( c l 8 : l )  -  11.3%, l i n o l e i c
< c l8 :2  w6) -  72.3% and gamma-1 inolen ic  ( c l8 ;3w 6)  -  8.9%. S u n f lo w e r - s e e d  o i l  
c o m p o s i t c n : -  p a l m i t i c  -  9.3%, s t e a r i c  -  3,7%, o l e i c  -  24,3%, l i n o l e i c  -  61,5% 
and l i n o l e n i c  -1 .0% was a l s o  found b e n e f i c i a l  t o  eczema ( P r e s s  e t  a l ,  
19745.  Note t h e  h igh  % c o n t e n t s  o f  o l e i c ,  l i n o l e i c  and l e s s  so l i n o l e n i c  
a c i d s .
Nine p a p e r s  s u p p o r t  t h e  v a lu e  o f  u n s a t u r a t e d  f a t t y '  ac id /EPO t r e a t m e n t  
(Hansen,  1933; C o r n b l e e t ,1935;  P r e s s  e t  a l ,  1974; Wright  and B ur ton ,  
1982; Wright  e t  a l ,  1983; B a l l a n d ,  1986; S c h a l i n - K a r r i l a  e t  a l ,  1987; 
Bordoni  e t  a l ,  1988 and Biag i  e t  a l ,  1988; and t h r e e  do n o t  c o n f i r m  t h e s e  
f i n d i n g s  ( P e t t i t ,  1954; Bamford e t  a l ,  1985 and S r e a v e s  and C o r b e t t ,  1988) ,
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Manku e t  a l ,  198E found r ed u c e d  l e v e l s  o f  p r o s t a g l a n d i n  p r e c u r s o r s  in  
t h e  b lood  o f  a t o p i c  p a t i e n t s  and p ro p o se d  d e f e c t i v e  d e l t a - 6 - d e s a t u r a s e  
f u n c t i o n  a s  a  b i o c h e m i c a l  b a s i s  f o r  a t o p y .  In  a  f u r t h e r  s t u d y ,  Manku found  
t h a t  o f  p lasm a  p h o s p h o l i p i d s ,  l i n o l e i c  a c i d  was s i g n i f i c a n t l y  e l e v a t e d  (Manku 
e t  a l ,  1984) b u t  a l l  i t s  m e t a b o l i t e s  were s i g n i f i c a n t l y  r e d u c e d .  The
d e l t a ~ 6—d e s a t u r a s e  enzyme c a t a l y s e s  t h e  f i r s t  s t e p  o f  c o n v e r s i o n  o f  l i n o l e i c  
a c i d  to  i t s  m e t a b o l i t e s  (B r e n n e r ,  1971) .  W rig h t ,  1985 a l s o  s u g g e s t e d
d e f e c t i v e  d e l t a - 6 - d e s a t u r a s e  f u n c t i o n  a s  a  b a s i s  f o r  a t o p y .  The
d e l t a - 6 - d e s a t u r a s e  i s  a  c e n t r a l  enzyme i n  u n s a t u r a t e d  f a t t y  a c i d  s y n t h e s i s
( s e e  be low -  f rom B r e n n e r ,  1971) .
phospholipids ______  tr ig lycer ides
+ Lysophospholipids + ©cGIycerol-phosphate
inhibition-
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D e l t a - 6 - d e s a t u r a s e  m e t a b o l i s e s  t h e  a c i d s  p r e f e r e n t i a l l y  ( i . e .  
a l p h a - 1 i n o l e n i c  b e f o r e  l i n o l e i c  b e f o r e  o l e i c ) .  The d i ag ra m  shows t h e
l i n o l e i c  m e t a b o l i t e  Cdihomo-gamms-I inolen ic  a c i d  e t c )  i n h i b i t i o n  o f  t h e
d e l t a - 6 - d e s a t u r a s e  enzyme. D e l t a - 5 ,  8 ,  11 e i c o s a t r i e n o i c  a c i d  (w-9>
a c c u m u l a t e s  i n  e s s e n t i a l  f a t t y  a c i d  d e f i c i e n t  d i e t  s k i n  ( P r o t t e y ,  1976) .  
U s u a l l y  i t  i s  minimal  i n  normal s k i n  ( W i lk in s o n ,  197E) e x c e p t  when tj|~i ailiOlintS 
o f  l i n o l e i c  a c i d  f a l l s  ( a s  in  t h e  o n s e t  o f  e s s e n t i a l  f a t t y  a c i d  d e f i c i e n c y )  in  
which c a s e  t h e  enzymes t h a t  n o r m a l ly  c o n v e r t  l i n o l e i c  a c i d  v i a  
dihomo gamma l i n o l e n i c  a c i d  to  a r a c h i d o n i c  a c i d  i n s t e a d  c o n v e r t s  o l e i c  a c i d  to  
w - 9 - e i c o s a t r i e n o i c  a c i d  (Fulco and Mead, 1950)
In  view o t  Manxu s  1 1noifigs t h a t  t h e  p lasm a  p h o s p h o l i p i d  l e v e l  o f  
l i n o l e i c  a c i d  was s i g n i f i c a n t l y  h i g h e r  f o r  eczema p a t i e n t s  t h a n  normal w h i l e  
t h a t  o f  i t s  m e t a b o l i t e s  were s i g n i f i c a n t l y  lower (Manku e t  a l .  1984/  i t  seems 
p o s s i b l e  t h a t  d e f e c t i v e  d e l t a - 6 - d e s a t u r a s e  f u n c t i o n  i s  t o  blame f o r  a t o p i c  
d e r m a t i t i s .  I p r o p o se  t h a t  t h i s  d e t e c t  i s  i n  t h e  c o n c e n t r a t i o n  o t  l i n o l e i c
a c i d  needed f o r  i t  t o  be m e t a b o l i s e d  p r e f e r e n t i a l l y  t o  o l e i c  a c i d ,  so t h a t  
normal  d i e t a r y  i n t a k e  o f  l i n o l e i c  and a l p h a - 1 i n o l e n i c  a c i d s  do e s  no t  p r e v e n t  
d e l t a - 6 - d e s a t u r a t ion  o f  o l e i c  a c i d .  T h i s  i s  c o n s i s t a n t  w i th  t h e  o n l y
s i g n i f i c a n t  f i n d i n g  in  p r e - t r e a t m e n t  pl asm a  f a t t y  a c i d  l e v e l s  o f  
S c h a l i n - K a r r i l a  e t  a l ,  1987 who found t h a t  i n  t h e  EPO t r e a t m e n t  group o l e i c  
a c i d  serum l e v e l s  were s i g n i f i c a n t l y  lower t h a n  t h a t  o f  t h e  normal  c o n t r o l s .  
I n  t h e  p l a c e b o  g r o u p ,  o l e i c  a c i d  serum l e v e l s  were a l s o  lower t h a n  t h a t  o f  t h e  
c o n t r o l s ,  a l t h o u g h  no t  s i g n i f i c a n t l y  s o .  I t  was s t a t e d  though t h a t  t h e  EPO
t r e a t m e n t  g r o u p s '  i n i t i a l  eczema s e v e r i t y  was worse  th a n  t h a t  o f  t h e  p l ac e b o
g r oup .  As t h e  s t u d y  c o n t in u e d  th e  b o o s t e d  d i e t a r y  c o n c e n t r a t i o n  o f  l i n o l e i c  
a c i d  was enough f o r  i t  to  be m e t a b o l i s e d  to  d ih omo-gamm a-1 ino len ic  a c i d  (which 
i n c r e a s e d  s i g n i f i c a n t l y ) .  The m etabo l i sm  o f  l i n o l e i c  and t h e  i n h i b i t i o n  o f  
f u r t h e r  d e l t a - 6 - d e s a t u r a t i o n  by dihomo-gamma-1ino 1e n i c  would p r e v e n t  o l e i c
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a c i d  m e ta b o l i s m .  Thus f r e e d  from d e l t a - 6 - d e s a t u r a s e  u s e ,  o l e i c  a c i d  may be 
d i v e r t e d  t o  t h e  s k i n  by some o t h e r  means ( p o s s i b l y  i n  t r i g l y c e r i d e  f o r m ) .  
The s i x  week f u r t h e r  drop i n  plasma o l e i c  a c i d s  l e v e l s ,  compared t o  i n i t i a l  
v a l u e s ,  might  be  due to  i t s  u se  by m e t a b o l i c  s y s t e m s  o t h e r  t h a n  
d e l t a - 6 - d e s a t u r a s e .  By tw e lve  weeks t h e  l e v e l  h a s  r i s e n  a g a i n ,  a s  h a s  t h e  
s k i n  improved,  s u g g e s t i n g  t h a t  a s  t h e  s k i n  c o n t i n u e s  t o  improve  t h e  o l e i c  a c i d  
serum l e v e l s  w i l l  r i s e  a s  t h e  s k i n  needs  l e s s  t o  b r i n g  i t s  sebum back to  
normal  c o m p o s i t i o n .  T h i s  t r e n d  sho u ld  c o n t i n u e  u n t i l  t h e  s k i n  i s  c l i n i c a l l y  
nor  m aI .
The model t h u s  p r e d i c t s  i n c r e a s e d  sebum o u t p u t ,  l e s s  x e r o t i c  s k i n ,  fewer  
b a c t e r i a  and few er  S . a u r e u s  a s  o l e i c  a c i d  p rom o te s  d i p h t h e r o i d  growth  and h a s  
c o c c a l  b a c t e r i c i d a l  a c t i o n .
In ‘f «j  an e x a m i n a t i o n  o f  wneuhcrr 6 .  a u r  e u s  numbers  r i s e s  o r  eczema 
s e v e r i t y  r i s e s  f i r s t  i s  d i s c u s s e d .  As i s  shown ( T a b le  3)  t h e  answer  from 6 
weekly i n t e r v a l s  i s  n o t  c l e a r  bu t  t h i s  may be  e x p l a i n e d .  The l a c k  o f  s k i n  
sebum (w i th  o l e i c  a c i d )  and d i p h t h e r o i d s  l e a v e s  t h e  s k i n  o t  eczem atous  
i n d i v i d u a l s  d r y  and d i s p o s e d  to  S . a u r e u s  c o l o n i s a t i o n  which on r e a c h i n g  
s u f f i c i e n t  numbers i n i t i a t e  a f l a r e .  S . a u r e u s  i s  n o t  t h e  s o l e  i r r i t a n t  
though  a s  a  d r y  s e b u m - b a r r i e r - l e s s  s k i n  i s  more i r r i t a b l e .  As H i l l  in  
comments in  W hea t ley ,  1965 s t a t e d : -  “ i n f a n t s  where s k i n  i s  normal  a p a r t  f rom 
e czem atous  p a t c h e s  a r e  more l i k e l y  to  r e s o l v e  t h e  c o n d i t i o n  t h a n  t h o s e  w i th  
t o t a l l y  abnormal  s k i n  which i s  more l i k e l y  t o  be u n u s u a l l y  s u s c e p t i b l e  to  
i r r i t a t i o n  o f  any k ind r e g a r d l e s s  o f  d e m o n s t r a b l e  a l l e r g y " .  P r o b a b ly  s k i n  
i n f l a m m a t io n  i s  s e t  in  a c t i o n  when s k i n  mast  c e l l s  d e g r a n u l a t e  a f t e r  
c e l l - b o u n d  IgE i s  c r o s s - l i n k e d  by S . a u r e u s  o r  o t h e r  a n t i g e n / i r r i t a n t s  C R o i t t ,  
1984) .  S . a u r e u s  would be more i r r i t a n t  t h a n  o t h e r  s u b s t a n c e s  a s  i t  i s  
s e l f - r e p l i c a t i n g  and p roduces  v a r i o u s  t o x i n s  ( S te p h e n  and P i e t r o w s k i ,  1986) .
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Abnormal f a t t y  a c i d  m etabo l i sm  may have  c o n s e q u e n c e s  on r e l a t e d
m e t a b o l i c  p r o c e s s e s  e . g .  p r o s t a g l a n d i n  p r o d u c t i o n .  The f a t t y  a c i d s
p r e v i o u s l y  m ent ioned  a r e  t h e  p r e c u r s o r s  o f  a r a c h i d o n i c  a c i d  and v a r i o u s  
p r o s t a g l a n d  i n s .
The r e a s o n  why a l l  i n v e s t i g a t i o n s  have  n o t  s u p p o r t e d  E P O /u n s a tu ra t e d  
f a t t y  a c i d  t r e a t m e n t  may be t h a t  t h e y  d i d  n o t  i n c l u d e  o l e i c  a c i d  i n  t h e i r  
r e c k o n i n g  which 1 s u g g e s t  i s  a t  l e a s t  i n i t i a l l y  needed  t o  make up f o r  i t s  
d e f i c i e n c y  i n  sebum. Greaves  and C o r b e t t s  l e t t e r  commented on t h e  pa pe r  by
S c h a l i n - K a r r i l a  e t  a l ,  1987.
co a u t h o r s  i s  a l s o  g i v e n .  t h i s  c o r r e c t s  t h e i r  
t h e  r e m a in in g  p o i n t s  q u e s t i o n e d  by Greaves  and L ro roe t t .  B a m f o r d s  s t u d y  was 
t h e  most com parab le  to  t h e  s u p p o r t i v e  s t u d i e s  (Gsmtord e t  a i ,  1 9 8 5 / .  it- d i e  
n o t  c o n s i d e r  t h a t  i r r i t a n t s  l e s s  sTTec ted  oy i n c r e a s e d  sebum p r o d u c t i o n  due to  
EPO t r e a t m e n t  t h a n  u . a u r e u s  may g i v e  r i s e  t o  sKin  l e s i o n s .  ihe  i r r i t a n t s  
o t h e r  t h a n  S . a u r e u s  were p e rh a p s  more s i g n i f i c a n t  i n  B a m fo r d ' s  p a t i e n t  g roup .
T h e r e f o r e  u n l e s s  t h e  age  o f  t h e  s u f f e r e r  i s e e  b e l o w / , p a t i e n t  c o n t a u t  
w i th  n o n - S , a u r e u s  i r r i t a n t s  and t h e  r e l a t i v e  r a t i o s  o f  d i e t a r y  o l e i c ,  l i n o l e i c  
(and t h u s  d ih omo-gamm a-1 ino len ic )  and a l p h a - 1 i n o l e n i c  a c i d s  a r e  c o n s i d e r e d  t h e  
c l i n i c a l  improvement  o r  o t h e r w i s e  s e e n  i n  t h e s e  s t u d i e s  i s  n o t  r e a l l y  j u s t  a  
measure  o f  EPO t r e a t m e n t .
The f o l l o w i n g  p o i n t s  a l s o  s u g g e s t  t h e  h y p o t h e s i s : -  (1)  Improvement o f  
A.D. i s  s e e n  a t  p u b e r t y ,  e s p e c i a l l y  f o r  m ales  ( R a jk a ,  1984) .  Pe rhaps
i n c r e a s e d  sebum s t i m u l a t e s  d i p h t h e r o i d  growth  on A.D. s k i n  ( a s  happens  on t h e  
s k i n  o f  acne  s u f f e r e r s )  a l s o  r e d u c i n g  S . a u r e u s  by i n c r e a s e d  sebum b a c t e r i c i d a l  
e f f e c t .  More sebum a l s o  c r e a t e s  a b e t t e r  s k i n  b a r r i e r  to  o t h e r  i r r i t a n t s .  
T e s t o s t e r o n e  i n c r e a s e s  bo th  t h e  s e b a c e o u s  g l a n d  s i z e  and t h e  sebum o u t p u t  o f  
p r e - p u b e r t a l  boys (Wood and Bladon ,  1985) which may e x p l a i n  t h e  improvement  in  
m ale s .  (E) On a pproach  to p u b e r t y  u n t i l  a t  abou t  f i f t e e n  v e r s  o f  age t h e  
sebum c o m p o s i t i o n  g r a d u a l l y  (_hanges u n t i l  i t  r e s e m b le s  that- o f  an a d u i t  (Wooo
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and B la don ,  1985 ) .  Even t h e  amount o f  sebum p roduced  by a  h e a l t h y  c h i l d  
p r o p o r t i o n a l l y  i s  l e s s  th a n  t h a t  o f  h e a l t h y  a d u l t s .  T h i s  m igh t  e x p l a i n  why 
a t o p i c  d e r m a t i t i s  h a s  a  tendency  to  c l e a r  w i th  age  ( R a jk a ,  1 9 74 ) .  The enzyme 
d e l t a - 6 - d e s t u r a s e  i s  a l s o  used l e s s  w i th  age  ( B r e n n e r ,  1971 ) .  I t  was
s u g g e s t e d  t h a t  younger  a n im a ls  d e s a t u r a s e  more f a t t y  a c i d s ,  p e r h  ap-= due  t o  t h e  
b u i l d i n g  o f  new t i s s u e s .  (3) C i r c a d i a n  rhy thm s t u d i e s  o f  sebum s e c r e t i o n  
( B ur ton  e t  s i , 1970/ showed s e c r e t i o n  peaked i n  t h e  morning w h i l e  R a jk a ,  1V74 
showed a t o p i c  d e r m a t i t i s  s u f f e r e r s  found  t h e i r  s k i n  was most  i t c h y  d u r i n g  
e v e n in g  and n i g h t  l i . e .  non s ynchronous  by h a l f  a  day' / .  O b v io u s ly  i t  i s
u n l i k e l y  t h e  i n c r e a s e  i n  seoum n as  t o o  g r e a t  an e f f e c t  on t h e  s k i n  f l o r a  i n  
t h i s  t i m e ,  however t h e  i n c r e a s e d  sebum c o u io  i n c r e a s e  The s k i n ' s  i r r i t a n t  
b a r  1 i e r  s u f f  1 c 1 s n t i y  f o r  a  q u a l i t a t i v e  d i f f e r e n c e .  i4 /  C-ontra i n d i c a t e d  
p r o p h y l a x i s  i s  a v o id a n c e  of  s t r o n g  d e f a t t i n g  s u b s t a n c e s  ( K a jk a ,  i 9 / 4 ) . Boaps 
e t c .  would remove d i p h t h e r o i d  n u t r i e n t s  and sebum b a c t e r i c i d a l  e f f e c t ,
( 5 ) S t e r o i d  t r e a t m e n t  i s  t h e  p r e f e r r e d  t r e a t m e n t  f o r  a t o p i c  d e r m a t i t i s .  B u r r .  
1974 s t a t e s  t h a t  s t e r o i d s  i n h i b i t  d e s a t u r a s e  enzymes.  i h i s  would s t o p  
d e l t a  6 d e s a t u r a s e  metabo l i sm o f  o l e i c  a c i d  t r e e i n g  i t  f o r  u s e  on t h e  s k i n ,
( 6 )E p id e rm a l  t h i c k e n i n g  o c c u r s  in  e s s e n t i a l  f a t t y  a c i d  d e f i c i e n t  r a t s  
( P r o t t e y ,  1976) ,  P e rh ap s  t h i s  i s  com parab le  o r  r e l a t e d  t o  p l a q u e  deve lopment  
on a t o p i c  d e r m a t i t i s  s k i n .  (7) The s i t e s  o f  p r e v a l e n c e  o f  a t o p i c  d e r m a t i t i s  
a r e  where l i p o p h i l i c  d i p h t h e r o i d s  (and by my model sebum o l e i c  a c i d )  a r e  l e a s t  
l i k e l y  t o  be  found (McSinley e t  a l ,  1985) ,
Thus i t  may be s e en  t h a t  Manku* s  s u g g e s t i o n  o f  d e f e c t i v e  
d e l t a - 6 - d e s a t u r a s e  metabo l i sm a s  a c a u s e  o f  a to p y  i s  a l s o  a l i k e l y  e x p l a n a t i o n  
f o r  t h e  abnormal  b a c t e r i a l  f l o r a  o f  a t o p i c  d e r m a t i t i s  (Manku e t  a l ,  198S) 
F u r t h e r  r e s e a r c h  i n t o  u n s a t u r a t e d  f a t t y  a c i d  m etabo l i sm  and t h e  p r o c e s s e s  i t  
a f f e c t s  i s  needed .
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6 . a p p e n d ix  1 -  The Gram S t a i n
The Gram s t a i n  i s  a  p r o c e d u r e  f o r  t h e  d i v i s i o n  o f  b a c t e r i a l  g ro u p s  and
i s  u s e d  a s  a  s t a n d a r d  i d e n t i f i c a t i o n  p r o c e d u r e .
1.  E m u l s i f y  b a c t e r i a  i n  d r o p l e t  o f  w a t e r  on a  m ic r o sc o p e  s l i d e ,
2 .  H e a t - f i x  t h e  b a c t e r i a  by p a s s i n g  t h e  s l i d e  t h r o u g h  a  bunsen  b u r n e r
f l a m e .
3 .  Us ing a  d r o p p e r  ‘s p o t 5 a  d r o p l e t  o f  C r y s t a l  V i o l e t  dye  on to  t h e
h e a t  T ixed  b a c t e r i a ,  Leave f o r  one m inu te  t h e n  wash o f f  u s i n g  w a t e r ,
4 .  Us ing a  d r o p p e r  ‘s p o t 1 a  d r o p l e t  o f  I o d i n e  S o l u t i o n  o n to  t h e  h e a t - f i x e d
b a c t e r i a .  Leave f o r  one m inu te  t h e n  wash oTf u s i n g  w a t e r ,
5 .  S i m i l a r l y  a p p i y  a c e t o n e  t o  t h e  h e a t  f i x e d  b a c t e r i a .  Leave f o r  o n l y  two
s e c o n d s  b e f o r e  wash ing  w i th  w a t e r ,
6 .  F i n a l l y  a p p l y  d i l u t e  Ca rbo1 F u c h s in  d y e .  Leave f o r  t h i r t y  s e c o n d s
b e f o r e  wash ing  w i th  w a t e r .
7 .  A f t e r  a i r - d r y i n g  t h e  s l i d e  may be  examined m i c r o s c o p i c a l l y  u s in g  x !00
o i l  immers ion  m a g n i f i c a t i o n .  Gram p o s i t i v e  b a c t e r i a  r e t a i n  t h e  p u r p l e
c o l o u r i n g  o b t a i n e d  from t h e  t h i r d  and f o u r t h  s t e p s  w he re as  Gram n e g a t i v e
b a c t e r i a  l o s e  t h i s  c o l o u r  by s t e p  f i v e  and a p p e a r  t h e  p in k  c o l o u r  o f  Carbo l
F u c h s i n  from s t e p  s i x .
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f tppendix £ -  Media
Horse  b lo o d  a g a r
g / i
n u t r i e n t  a g a r  (Oxoid)  E8
+7*A s t e r i l e  d e f i - b r i n a t e d  h o r s e  b lood  (Gibco)  h/w
The n u t r i e n t  a g a r  a f t e r  s t e r i l i s a t i o n  a t  15 p . s . i .  f o r  
15 m in u t e s  s h o u l d  be  c o o le d  t o  50°C b e f o r e  t h e  b lood  
i s  a dde d .
B a c t e r i o p h a g e  a g a r
g /1
n u t r i e n t  b r o t h  No. £ (Oxoid) E5
a g a r  N o . l  (Lab M) IE
NaCl 5
CaCla 0 . 5
CaCle  a t  t h i s  c o n c e n t r a t i o n  does  n o t  make a g a r  c l o u d y .  I t  
s h o u ld  be added t o  t h e  a l r e a d y  s t e r i l e  l i q u i d  a g a r  to  e n s u r e  t h e  
amount o f  f r e e  c a l c iu m  needed f o r  some o f  t h e  phages* a c t i o n .
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APPENDIX
S I T E S  A N D  T E C H N I Q U E S  O F  B A C T E R I O L O G I C A L  A S S E S S M E N T !
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APPENDIX 4 
Body s i t e  number i d e n t i f i c a t i o n
1 . S c a lp E. L e f t  P o s t  A u r i c u l a r
3 . R i g h t  P o s t  A u r i c u l a r 4 . L e f t  A x i l l a
5 . R i g h t  a x i l l a 6 . S te rnum
7 . Back 8 . L e f t  A n t e c u b i t a l  Fossa
9 . R i g h t  A n t e c u b i t a l  F ossa 10 L e f t  W r i s t
11 . R i g h t  W r i s t IE u u p r a p u b i c
13. L e f t  G l u t e a l 14. R i g h t  G l u t e a l
15. L e f t  P o p l i t e a l ' F o s s a 16. R i g h t  P o p l i t e a l  F o s s a
17. L e f t  Ankle 18. R i g h t  Ankle
19. Nuchal £ 8 . Fo re hea d  C e n t r e
E l . R i g h t  Cheek EE. D o r s a l  R i g h t  Hand
E3. L e f t  Fo rehead E4. R i g h t  F o re h ea d
E5. L e f t  Cape £6 . R i g h t  Cape
£7 . Cape C e n t r e
